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Everything’s changed but the trademark 


on the bearings 


UILT by the St. Louis Motor Car you can’t get anywhere else. It means bars, seamless steel tubing and re 
B. o. in 1899, this car was the first better performance with longer life movable rock bits 

equipped withTimken tapered roller and less maintenance in machine tools, It's to your advantage to remember 
bearings. It’s still running. And today steel mills, heavy construction ma- that’ Timken"'is nota type of product 
every make of American car but one chinery, farm implements and tractors It’s your assurance of the best in ta 
uses Timken bearings. The things —wherever wheels and shafts turn pered roller bearings, fine alloy steels 
that the trademark “Timken” stands limken’’is a registered trademark and removable rock bits. The Timken 
for haven't changed. It still means the that identifies all products of The Roller Bearing Company, Canton 6, 
highest quality, the best-known name rimken Roller Bearing Company— Ohio. Canadian plant: St. Thomas, 


in bearings, and the kind of service tapered roller bearings, fine alloy steel Ontario. Cable PiIMROSCO”. 
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TAPERED ROLLER BEARINGS REMOVABLE ROCK BITS ° FINE ALLOY STEEL 


TIMKEN 


first in quality for 60 years 








Forty Years 
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Armament 
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Instrument 
parts 

and 
packages... 
by 

Bulova 
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Bulova group specializes in instrument production. 


Men, machines and know-how —this is the make-up of Bulova’s instrument manu- 
facturing group. A completely separate facility employing manufacturing engineers, 
quality control teams, production, assembly and test personnel, standard machine 
tools, custom and Bulova-built equipment. 

These special skills and facilities, working in close-knit unison, promise delivery 
of reliable products crafted to customer specifications and budgets... whether 
individual parts or complete packages. 

Experience in precision design and precision manufacture is the Bulova tradition, 
the Bulova capability. It has been for over 80 years. For more information write — 


Indu ty al & Defense odles, Bulova, 62-10 Wood cde Ave., i podside 77; Nox 
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Send for free il- 
Justrated brochure 


AIRBORNE COMPUTERS: Analog and Digital 
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..and there are hundreds 


But the final and most crucial moments occur in 
the quiet loneliness of “out there” when the missile 
locates, tracks and detonates. These final moments 


don’t depend upon reliability...they are RELIABILITY, 


The Light Military Electronics Department of Gen- 
eral Electric has supplied, and is now supplying, 
weapon system contractors with electronic subsys- 


tems and equipments with top-level reliability 


Product Design and Production of Missile Guidance 
Digital Computers and portions of Submarine Fire 
Control Computers for Polaris . . . Design and Pro- 
duction of Radio Guidance for ATLAS ... Quantity 
Production of Infrared Guidance and Control units 


for SIDEWINDER... 


able to you in any or all of these areas: 


such capabilitie s are avail- 


Inc lud.- 


ing Variable Increment Techniques ¢ Fire Control ¢ 


A DEPARTMENT IN THE 


DEFENSE 


in an air-launched missile 


Guidance and Control ¢ FLIGHT CONTROL ¢« Aerod 
namic * Reaction e GUIDANCE AND HOMING « ] 

¢ Infrared ¢ Radar ¢ Digital Command ¢ RE-ENTRY 
ELECTRONICS e High Temperature Amplifiers at 

cuits © High Temperature Fluid Systems ¢ Liquid Metal 
Hydraulics * COUNTERMEASURES AND ANTI-JAM. 
MING TECHNIQUES ¢ TELEMETERING « RADIATION 
FUZING (all types) 


For brochure “MOMENTS OF PROOI | 
Missile S 
Military Electronics Department, French R 
New York, Dept. 10-0 


emcee 
GENERAL @@ ELECTRIC 


LIGHT MILITARY ELECTRONICS DEPARTMENT 
FRENCH ROAD, UTICA, NEW YORK 


to Detonation.” contact Manager 


ELECTRONICS DIVISION 





4-cycle * Short Stroke 


i. ¢e H L E R | Air-cooled 


Kohler engines are conservatively rated, 


= N G | N F S quick-starting, reliable. 
r) 7 ’ tis 


Experienced application engineers will help 
you choose a Kohler engine to do your job. 


Kohler Co. has manufactured internal 
combustion engines for 38 years. 
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Riding Tractors 
Rotary Tillers - Orchard Sprayers 
Centrifugal Pumps - Weed Cutters 
Highway Line Markers - Conveyors 
Riding Lawn Mowers - Turf Aerators 
Snow Blowers - Refrigerated Trucks 


a Jetion- Every, 


Lawn Rollers - Cultivators.» Grain Blowers - Milkers - Grain Elevators 
Disc Grinders - Pump Jacks - Portable Saws - Sprayers - Motor Bikes 
Hoists - Floor Sweepers - Augers - Air Compressors 
Concrete Mixers - Vibrators « Scooters + Rail Drills 
Sand Spreaders + Spike Pullers - Tie Tampers 
Kohler Electric Plants 











Send for 
illustrated booklet 
FROM 3 TO 24 H.P. 


KOHLER CO. Established 1873 KOHLER, WIS. 


KOHLER or KOHLER 


Enameled Iron and Vitreous China Plumbing Fixtures + Brass Fittings + Electric Plan r-cooled Engines « Precision Cx 
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PRECISE 
PROGRAMMED 
TIMING 


|e ime ino) amd 
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ical appli ns such as automatic checkout, 
flight control, rocket firing, propulsion systems, and 
satellite programming. 
WESTERN DESIGN has more than a decade of success- 
ful experience in the design and manufacture of 
timing devices, intervalometers, and programmers. 
This equipment — either rotary or solid state — with 
AC or DC drives (current and pulse length to specifj- 
cations), can be engineered to your exact application. 


TYPICAL WESTERN DESIGN TIMING DEVICES NOW IN USE: 


 @ 


MISSILE CHECKOUT TIMERS—The ROCKET INTERVALOMETER—Firing 
only 10-channel timing devices device switches 15 ampere high 
ever produced to meet military speed pulses to multiple rocket 
specifications. Contact bounce and auxiliary control circuits 
less than 60 microseconds. High vibration & life capabilities 


Si Western Design 


DIVISION OF U.S. INDUSTRIES, INC. 


WESTERN DESIGN OFFERS PROVED PERFORMANCE AND RELIABILITY in the engineering 
and production of complete instrumentation systems, support equipment, electro-mechan- 
ical and rotary devices, flyaway cargo hoists, training systems, simulators, teaching 
machines and materials, A systems and components, hydraulic fluid systems, landing 
gear, and heavy ground and shipboard handling equipment. 


SANTA BARBARA AND MONTEBELLO, CALIFORNIA / Santa Barbara Airport + Goleta, Calif. » WOodland 7-4571 
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“PACKAGING” MICROWAVES 
FOR MOUNTAIN TOPS 


In Arizona, the telephone company faced a problem. How 
could it supply more telephone service between Phoenix 
and Flagstaff—through 135 miles of difficult mountain 
territory? 

Radio offered the economical answer: a new micro- 
wave radio-relay system recently created at Bell Tele- 
phone Laboratories. Operating at 11,000 megacycles, it 
was just right for the distance, and the number of con- 


versations that had to be carried. 


But first other problems had to be solved: how to 
house the complex electronic equipment; how to assemble 
and test it at hard-to-reach relay stations way up in the 


mountains; and how to do it economically. 


On-the-spot telephone company engineers had some 
ideas. They worked them out with engineers at the 
American Telephone and Telegraph Company and at 


Bell Telephone Laboratories. The result: a packaged unit. 


The electronic equipment was assembled in trailer- 
like containers at convenient locations and thoroughly 
checked out. The complete units were then trucked up 


the mountains and lifted into position. 


The system, now operating, keeps a watch on itself. 
When equipment falters, a relay station switches in stand- 
by equipment, then calls for help over its own beam. 

The new Phoenix-Flagstaff link illustrates again how 
sell System engineers work together to improve tele- 
phone service. Back of their efforts is the constant de- 
velopment of new communications systems at Bell 


Telephone Laboratories. 


BELL TELEPHONE LABORATORIES World center of communications research and deve lopment 
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ANTE-JAMMING 


exists now at Bendix Radio. It enables targets to be detected despite natural and man-made interferenc: 
even be turned to your advantage. Some of our fixes are unclassified. Others can bs 
w basis. If you have radar jamming problems, contact us to learn of our development 
>. . >. >. > e 
Bendix Radio Division TL 
GOVERNMENT PRODUCTS « BALTIMORE 4, MARYLAND 
AVIATION CORPORATION 
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Creative Imagination enabled Benjamin Franklin to 
orient all the observed electrical phenomena to his own 
mrevimiltie mm eres memdi-r chic wemlimellimeeiecuiciryieln 
of electricity today 

At National Co. creative imagination is continuing to 
broaden our comprehension of the-physical universe 
and apply it to the realization of such new means of 
communication as lonospheric scatter systems 

The implications and applications of such new means 
of communication are vast 

National Co. is 1¢ ommunity of minds and talents that 
enjoys the challenze and the prestige of success in such 


ddvanced fields as multipath transmission, noise re- 
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duction, correlation techniques for signal processing, 


— 


Tropospheric scatter systems, lonospheric scatter sys 
tems, molecular beam techniques, long range micro- 
wave transmission, and missile check-out equipment 


using microwave and digital techniques 


National Co. has grown with the Tradition of New 
England electronics. Your needs and problems receive 
exceptional attention at National Co. because, here, 


creativity is required, recognized and rewarded 


Write or phone 


‘eo 
nati le lithe ed || 4 1 
OG N|ATIONG, . 


National Company, Inc., Malden, Mass 


MANUFACTURERS OF MATERIEL AND EQUIPMENT FOR U.S. DEFENSE 
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Bundy can mass-fabricate 
practically anything 


»»;and we use Bundyweld»—the double-walled steel 


tubing—for parts that must meet rigid specifications 


bee tubing headaches are Bundy’s business. Our tubing engineers will 
work with you at any stage in the development of your product. With 
years of problem solving experience, we can often suggest short cuts that cut 
costs of tubing parts—or find practical solutions to tough bends. 

Then we'll mass-fabricate these parts on machines specially designed by 
Bundy for precision bending. We use Bundyweld, the original double-walled 
steel tubing, that has become the safety standard in small-diameter tubing. It’s 
thinner walled—yet stronger, has high bursting and fatigue strengths. 

Why don’t you take advantage of Bundy’s complete service: expert engi- 
neering help, mass-fabrication savings, Bundyweld tubing. For more infor- 
mation see Sweet’s Product Design File, le/Bu ... or contact us! 


%6 No 


Bundyweld is the only 
tubing double-walled 
from a single copper- 
plated steel strip, met- 
allurgically bonded 
through 360° of wall 
contact for amazing 
strength, versatility. 


Bundyweld is light- 
weight, uniformly 
smooth, easily fabri- 
cated. It’s remarkably 
resistant to vibration 
fatigue; has unusually 
high bursting strength. 
Sizes up to °5” O.D. 


There's no real substitute for Bundyweld Tubing 


BUNDY. TUBING COMPANY 


DETROIT 14, MICHIGAN 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING 
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7h new Military Products Division 
with a background of twelve years 
experience as an integrated organization 
— will carry on and expand the work 

it formerly handled as a department of 
the Detroit Controls Division of 


American-Standard.* 


The Military Products Division consists 


of three departments: 


A rn The Systems Department 


navigation systems, 


stabilization systems, and 


Announcement related military equipment 


The Components Department 
Mili zy roscopes, accelerometers, 
Vil itary and auxiliary controls of 
exceptional reliability 


Products 


The Céntral Manufacturing 


Division Department — precision 


contract production. 


American-Standard, Military Products 


Division, 100 Morse Street, Norwood, 


American-Standard Massachusetts 


* Amenican-Standard and Standard ® are trademarks of 
American Radiator & Standard Sanitary Corporation 


American-Standard 


MILITARY PRODUCTS DIVISION 
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...NEWS I$ HAPPENING AT NORTHROP © 


AIRBORNE...NEW USAF 1-38 TALON! 


The T-38 Talon fills a vital requirement of the Air Training Command. 
It is a lightweight, low-cost aircraft in which our new generation of 
space age airmen can safely master the art of supersonic flight. 
Pioneering a new Northrop family of economical manned aircraft for 
the space age, the Talon is a direct result of teamwork between Norair 
and suppliers. This T-38 Team that made the trainer a reality is now 
producing it under USAF contract at Hawthorne, California. Soon to 
follow is the N-156F multi-purpose fighter, American-designed for our 
free-world allies. 

The T-38 Talon stands as the latest airborne evidence of Norair 
capability and production know-how. Norair’s creative management 
further adds to the accomplishment by trimming production costs 
with methods that include PACE — the unique Performance And Cost 
Evaluation program; new and superior quality controls; and Norair- 
conceived, years-ahead production techniques. 


4 NORAIR 


NORTHROP CORPORATION 
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AEROJET 


for 


nuclear energy 


For the Atomic Energy 
Commission gas-coo ed 
reactors. For the Army 
gas-turbine test facilities 

For the Navy...advanced 

ig lel cemmag-lel-lamc-enalallenel 2.) 

folmeler- lila merelal eae)! 

Ot atclaalior-limelaeleltleidlelama-t-leiceles 
for industry... The world's 
first mass-produced nuclear 
reactors for science, 

medicine, and education 

and research and development of 
nuclear rocket powerplants 
These breakthroughs in nuclear 
technology are achievements 

of Aerojet-General Corporation 
and its subsidiary 


Aerojet-General Nucleonics 


THE 
AEROJET-GENERAL CORP® GENERAL 
TIRE 


A SUBSIDIARY OF THE GENERAL TIRE & RUBBER COMPANY 
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KOLLMORGEN Instruments and Systems 
for missile launching observation 


Here are two different Kollmorgen 
products designed for the missiles field. 
One is a remote viewing device, the 
other is used for acquisition and 
tracking. These are essentially optical 
instruments, but most Kollmorgen 
products also include electronic controls 
and components. Kollmorgen specializes 
in design and manufacture of a variety 
of highly precise instruments and 
systems for both industrial and defense 
viewing and inspection applications. 

We have recently prepared a twenty- 
four page illustrated brochure which 
describes our facilities and primary fields 
of interest. For a copy, please write to 


997 


Department 227. 


Official USAF photos 


At Cape Canaveral, remote viewing of missile firing and static tests is ac 
complished with Kollmorgen bunker-type periscopes. Bunkerscopes have vary 
ing degrees of magnification, show images in true color and allow detailed 
observation of hazardous operations with no danger to personnel. The 
photograph at left was taken through a Bunkerscope at low power. For 
close-up observation and photography, the high power range brings the subject 
many times closer. Bunkerscopes are easy to operate, need no special care 


for missile tracking 


Adapted from a basic Kollmorgen design, Missile Tracking 
Binoculars form an integral part of an acquisition and 
photography system which records the performance of 
tactical air-to-air missiles at China Lake Naval Ordnance 
Testing Station. These high-power, wide-field instruments 
enable an operator to spot and track a missile from before 
the time it is fired until it reaches its designated target 
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NORTHAMPTON, MASSACHUSETTS 
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Ever try threading five needles at once? 


FAA installation will monitor other 
ts at the new 
\IOPTAR 
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Filling a powerful place in our nation's defense! 


~ GM DIESEL 100-KW. PRECISE-POWER 
~ GENERATOR 


SET at Jupiter Missile launching site 


all 
purpose 
power 
ine 


(20 to 1650 H.P. in 
only 3 cylinder sizes) 


Developed in conjunction with the 
U. S. Army Corps of Engineers and 
the Army Ballistic Missile Agency, 
this GM Diesel Precise-Power Gen- 
erator Set combines the time-proved 
GM “6-71” 2-cycle Diesel engine with 
a 100-KW. Delco generator equipped 
with a specially designed regulating 
system for utmost accuracy. 

Weight of the unit is kept toa 


minimum (only 5,800 pounds) 
through extensive use of aluminum in 
both engine and generator compo- 
nents. 

Starts and operates in-—65° ambient — 
arranged for remote starting—load- 
sensing hydraulic governor on engine. 
Operates satisfactorily on either Diesel 
or JP fuels because, unlike some 4- 
cycle Diesels, GM unit injectors do not 


IMPORTANT FEATURES OF GM DIESEL GENERATOR SETS 





require fuel oil with high lubricating 
qualities. 

This new 100-KW. Diesel Engine- 
Generator Set is designed to meet the 
most exacting performance standards 
in supplying power for radar, ground 
support and other facilities for vari- 
ous missile programs of the U. S. 
Army, Navy, Air Force and Marine 


Corps. 


These compact, highly mobile units are key components of the GM Diesel 
All-Purpose Power Line of engines and generator sets which are widely used, 
for example, on the DEW line, in naval transports, personnel craft and many 
other types of equipment Engine and parts interchangeability permits 
standardization with other GM Diesels used in trucks, cranes, Compressors, 
LOX plants and other equipment - Lightweight for maximum mobility—easily 
mounted on Army-type 2- or 4-wheel trailers - Trouble-free operation—long 
life without overhaul Models of varying capacities in 50-, 60- and 400-cycle 
alternating current as well as direct current available + Easily paraileied 


DIESEL 


DETROIT DIESEL ENGINE DIVISION 
GENERAL MOTORS, DETROIT 28, MICH 


Regional Offices: New York, Atlanta, Detroit, Chicago, Dalles, San Francisco Washington, D. C.: 123 Cafritz Building — 1625 Eye Street, N.W 
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1) MISSILES! 
PER MISSION 


Terrier missiles already are operational on the cruisers Boston and Canberra, and on the destroyer Gyatt: facilities 


for carrying them will shortly be added to three other vessels by the U.S. Naval Gun Factory. This cross section 
of Alcoa Aluminum is part of the storage and handling tracks that store and deliver the missiles to the launcher 


NEW TERRIER 


nave vast 
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THIS MUCH | Thanks 
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SS T/1 missile 
guidance and telemetry 


BEEPS witH A HIGH IQ 


---for missile sensing. Suidingg and telemetering 


Electronic signals that report the truth, the whole truth, and nothing but 
... wring the best performance from missile systems. By pushing beyond 
known capabilities in sensitivity and accuracy, Texas Instruments is producing 
“high IQ” systems and equipments for a dozen guided vehicles used in every 
basic mission: air-to-air, air-to-surface, surface-to-air, surface-to-surface — 
IRBM and ICBM—plus drone sensors and satellite instrumentation. <4 TI 
exceeds tough specs against tight deadlines, regularly ... specs asking 
solutions to problems never posed before. For detailed discussion, cleared 
personnel please write or call: SERVICE ENGINEERING DEPARTMENT. 


RESEARCH/DESIGN/DEVELOPMENT/MANUFACTURING of systems for: Air traffic control @ Airborne 
early warning @ Antimissile e Antisubmarine warfare e Attack control @ Countermeasures @ Missile systems 
Navigation @ Reconnaissance @ Space electronics; and on detector cells, engine instruments, infrared, intercom, 
microwave, optics, radar, sonar, telemetry, time standards, timers, transformers and other precision device 


TEXAS o INSTRUMENTS 


INCORPORATED 


6000 LEMMON AVENUE 
DALLAS 9, TEXAS 


APPARATUS DIVISION 
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1 North magnetic spoke 6 Flux-return rings 





2 North pole 7 Stationary-Exciter-Coi!l Locates 
3 under the flux-return ring of 
Tia eiels 2 
i rotor tube. Does not rotate, being 


t 
4 Nonmagnetic damper cage ixed relative to stator 


Coi ele) ilite Melia 
5 Polar zone 8 g passages 


Picture of sophistication 


It shows why SECSYN* works twice as long as any comparable-purpose 
machine needs almost no maintenance whether used to deliver kva, 
kw or hp. secsyn’s long-life secret is rotor simplicity: no brushes. . . no 


rotating rectifiers . no rotating copper field windings. And if liquid- 


cooled, SECSYN does not require coolant seals. 
From this proved sophistication comes an ultra-speed range (up to 
100,000 rpm) and extreme-temperature capability 


You can use SECSYN as an a-c generator to produce frequencies fron 


60 cps to 7000 cps from 0.5 kva thru 125 kva. Or the design can be 
adapted as a d-c generator, synchronous motor or constant-speed motor 
If you're looking for the most economical and reliable power source 
yet desig let’s review your need in light of secsyn. Contact 
Jack & Heintz, Inc., 17633 Broadway, Cleveland 1, Ohio. Cutaway of complete SECSYN 
showing flux paths 


*Stationary-Exciter-Coil S¥Nchronous brushless machine. 


Back & Ba eins. ine. 


AFT, MISSILES AND GROUND SUPPORT 
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THE TIME: Early 1940. THE ACHIEVEMENT: A small, compact ballistic computer 
for the U.S. Navy. THe resutt: The beginning of Librascope’s leadership in 
the design, development, and production of weapons and navigation control 
systems and components. 

Today, Librascope-designed and manufactured electronic and mechanical 
equipment for the MK 113, MK 111, MK 110, MK 107, and MK 105 under- 
water fire control systems include computers, attack directors, torpedo and 
missile angle solvers, attack plotters, depth plotters, position keepers, target 
motion analyzers, stabilization computers, roll and pitch computers, and vari- 
ous indicators and control instruments. ® Librascope’s simulation laboratories 
provide the Navy with a means for testing and analyzing the performance of 
equipment under “real attack” conditions. In the field, our engineers assist 


TODAY'S ANTISUBMARINE : . " 
WEAPONS CONTROL COMPUTER in the maintenance and improvement of Librascope systems 


= ange pase b>. 
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night 
answers 
when 
you need 
them! 


’ 


For information on career opportunities at Librascope, 
write Glen Seltzer, Employment Manager 


GENERAL 
PRECISION 
COMPANY 





LIBRASCOPE, INC. * 808 WESTERN AVENUE * GLENDALE, CALIF. +A Subsidiary of General Prec 
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PRECISION GYROS 


A Proven Kearfott Capability. 


in today’s missile programs, underscores the company’s leadership in gyro design and 


Atlas, 


gyros or gyro plattorms, as do the 


Such missile projects as the Bomarc, 


Polaris, 


majority of manned 


Che increasing use of Kearfott gyros and gyro platforms 


production 


Snark, Subroc and Talos rely on Keartott 


aircraillt now in service 





FLOATED RATE INTEGRATING 
GYROS. High 
gyros specifically 

I he 


these 


accuracy miniature 


for 


characteristics 


designed missile 
use 
ot 
comparably-sized 

Hermetically 
thermal jacket and ruggedly designed 
for adaptability to production meth 
These efficiently at 
unlimited pel 


gues 


performance 


gvros are any 


superior to 
available 
within a 


units to 


day sealed 


ods Lt ge 
More 


psevms LETISLICS 
the 


titudes precise 


formance be 


vided in 


can 


same dimensions 


Standard Devi 


TYPICAL CHARACTERISTICS 


nce Damping 
AXIS 


Marty untrim 


1.0° /hr 

med 

(short term) 
0.05 


ation 
nuth Position 
Position 
e Due to 


ast 


0.03 hr 


city: Steady 
ym: .0O1S°/hr./g 
Acceleration 

2g? maximum 





Provide 
in the 
signals 
of gimbals’ dis 
pitch and roll 


vertical reference 


VERTICAL GYROS. 
vertical reference 
100 svnchro 
to 
placement 


accu 
of 
propor 


rate form 


two cps 
th 


about 


tional sine 
axes 


ae 


vice provides electrical signals directly 


CG ravity-sens tive 


motors which maintain gyro 


axis perpendiculal 
I 


to torque 
spin to earth's sur 
fac Hermetically sealed 


atlected 


spray 
I 


thev are un 


by sand, dust, sun, rain 


fungus conditions 


MIL-E-5272A 


salt 
humidity or 


as specified in 


TYPICAL CHARACTERISTICS 


to Established 
angle equal to 1S m 


Repeatability Vert 
of half 
typical) 

Free Drift Rate 
room temperature 3.75° at 

n Rate: 2.5°/Min 
Erection: The 
blished ee 
of power at room nperature 
and Shock: The gyro will me 
bration of 


in 5 minutes 


gyro Wil 
in 60 sec 


char 
excursion 
tween 10 CPS and 55 CPS for murs. Shock 
dance with MIL-E-5272 rocedure 2 
1000 hours minimun 


above 


ifter v 0.060 





FREE GYROS. !’10 


reference 


vide extremely at 


curate in the of elec 


form 
proportional to 
outer axes. Witl 


outel 


trical Output signals 


displacements about 
of 
axis freedom depends on the 


volved 


360 freedom about axes 


Inne! 


unit i these gvros may be 


mounted to give signals of 
Shock 

equipped 
for apphi 
performance missiles 


output 


either pitch, roll on 


yaw and 


vibration they are 


vith quick 


cations 


resistant 
Slarting 


high 


motors 


humi 


Operating 


TYPICAL CHARACTERISTICS 


Rate: W in 0.5° in on 
ro operates satisfact 
f .O1S seconds dura 
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damping mechanisms eliminate need 
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advanced component and s3 


Ry HP ile 


25 Pound Inertial 
*latform 


Engineers: opportunities 1 


tem developn ent 


3 Gyro—4 Gimbal 
Gyro Reference 


Roll Stabilized 
Directional Gyro 


A 
GENERAL 
PRECISION 
COMPANY 


earfott 


—s COMPANY,  . LITTLE FALLS, WN. J. 


Senero 


ORDNANCE 





epee 


“titniné 


SIMPLE 

The terminal connector 
rimped onto the wire 
end, slips easily into the 
block cavity. No screws 
or washers 

nothing to drop 

nsert it 


SPEEDY 


When connectors have been 
inserted, they're locked 
ectrically and mechan 
Then, when the 
ts have been checked 
a few quick turns of the 
lock screw and they're 


double-locked SURE 


When the connector has been 
nserted and tightened, the 
Twin Lock terminal block 
nnection is positive—electrica 
and mechanically. Over 100 
force isr ed to break 
this connection, 
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Crosley 
And «-ceccsesn 


Fire Control Systems 
for the B-52 


New and greater responsibilities have 
been given Avco’s Crosley Division by the 


a —— ——— ——— U.S. Air Force. Long a producer of fire 
$$ __—__— wen ——$<$_$_—_— control systems for bombers, including 
og bo AP Ea ST 4 A 
taal Relate actdhganeliicmapmimorion ot the B-47 and B-66, Crosley recently was 


named prime contractor for the ASG-15 
fire control system on B-52 bombers 
ordered for the Strategic Air Command. 
Crosley now has complete responsibility 
for engineering, production and 
performance. Two of Crosley’s large 
plants manufacture, assemble and test 
complete turrets, computers and radar 
units for the ASG-15 system that both 
“searches” and “‘tracks’’ to aim the guns 
that defend the B-52. 


in the months and years immediately 
ahead, many new and ingenious 
improvements will be made in bomber 
defense. Crosley already is at work on 
several, and has achieved remarkable 
results that will be reflected in the bomber 


defense systems of the future. 


Crosley’s extensive experience and 
technical capability have made it the 
first name in fire control systems. 


For further information, write to: 
Vice-President, Marketing-Defense Products, 
Crosley Division, Aveo Corporation, 


1329 Arlington Street, Cincinnati 25, Ohio. 


— 
OPPORTUNITIES 
FOR ENGINEERS 


C. osley offers excellent oppor- 
tunities to mechanical engi- 
neers with experience in air- 
borne gunnery, and electronic 
engineers with experience in 
fire control, radar and servos. 
Write to: Director, Scientific 
and Technical Personnel, 
Det OT4E i ( t 
1329 A ee ( 


cinnali 
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ROCKWELL TRACTION EQUALIZER 


Only rubber-tired vehicles combine both mobility ‘orn han 5 tockwell-Standard has sup- 


} 


and speed speed for fast highway movement an lied 1 r drive components for military vehick 
mobility to tar tough fT-roa rrai lay ckwell idard can supply complete pow 
Now, with the addition of the ne ( ( I ion asse! rr . evervt ¢ between the 
tion Equa er, Timken-Detroit’ Axles ing Cr ngil ! ockwel esigning. engineer 
greate! mobility and rugged performance to military nd manufac ing experience u advanced re 
vehicle The Rockwell Traction Equalizer } , earch an ting facilities— assures highest quality 
tially increases traction. This means new ver ility pend on Rockwell-Standard for the best in power 


for modern, multiple-wheeled rubber-tired vehicle transmission components for military vehicles 


Transmission and Axle Division, Detroit 32, WY retaller-ta 
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ATOMIC ENERGY 


Fallout Meters 


The Atomic Energy Commission 
the Office of Civil and Defense 
ation are keenly interested in developing 


for home use an inexpensive, simple, at 
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tive device to detect and measur 


fallout. The two agencies have 
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Modular Power Plant 
Phe AEC has signed a cost 
Baltimore 
struct, mst 
emble 
The proposa 
lo the 


contract 


J69 


MODEL 141 


ther f; 


The 
PM-1 
modules ¢ 
ported to a remot 
sembled. The 1 
ized water reactor 
by light water 
enriched uraniun 
kilowatts of 
electronic si 
of heat for 


buildings 


Continental Aviation & Engineering Corporation 
Tritium Available has more than 10 years’ experience with small 
The AEC is making available 1,000,000 gas turbine engines....Four versions of the J69 


pl a turbojet—delivering 920 to 1700 Ibs. thrust— 


aiid te Cotmdihidia Gi eudidiiiee are in operation today. . . . The Model 141 
supplying additional tritium on a cos turbine air compressor engine is widely used 


} 


tinuing basis until private sources ™i , 

sae es ee ei Nv in jet aircraft ground support equipment. 

tope is for sale to licensed users from Research and development programs are con- 

ee ee, tinuously in process on uprated turbines, new 
ationa aboratory at }2 per curie, plus 

a packaging and handling charg turbine configurations, solid fuel propellents, 
Tritium, the only radioactive isotope and solid fuel ramjet vehicles. 

of hydrogen s produced by  neutror 

hombardment of lithium in nuclear 

actors It has a relatively long half-life 

of 12.46 years, decaying to stable helium 

3. The radioisotope emits very low energy 

beta particles with no associated gamma 


radiation. The absence of penetrating ra 


diation is an important safety factor CONTINENTAL AVIATION & ENGINEERING CORPORATION 
The beta particles emitted by tritiun 
> identical with the electrons bombard 
screen of the ordinary home tele 


; SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
vision set. Just as the beam of electrons 
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ciency of weapon systen 


Five Sperry Pluses 
That Solve Ferrite Problems Fast 


(other solid-state materials as well) 


ait. ings ka 


1. CREATIVE CLIMATE— 


for the type of research and development brains eager to go 


ahead of ideas already established and in use — has attracted 
the top scientists of the field to Sperry Microwave Electronics 
This in turn has brought top engineers to the task of convert 
ing developments into dependable, advanced products. 


Be ile, 


3. LATEST EQUIPMENT— 

laboratories — and laboratory equipment such as this — are 
common in Sperry’s modern 85,000 sq. ft. plant in Clear- 
water —and with it the latest production equipment. 








” 


2. PRACTICAL EXPERIENCE— 

Sperry Microwave Electronics has pioneered in extremely 
broadband frequency range components at high and average 
power levels (such as this ferrite isolator designed for coun- 
termeasures systems) — in S-band and below for high power 


components, and in many special devices. 
’ 


4. CONTROLLED MATERIAL— 


key to the reliability and repeatability of ferrite and other 


t 


tate devices — is produced by Sperry to assure con 


aise ae 





5. PROVED PRODUCTION — already in use is Sperry “hardware” such as (1) Duplexer; (2) Ferrite Equalizer; 


(3) High Power Isolator, and (4) Low Power Isolator. 


You are invited to use Sperry facilities to the fullest—and take advantag 


e of the 


investment Sperry has already made in initial research and development. Write 


SPERRY MICROWAVE ELECTRONICS COMPANY, 


Address inquiries: 


26 
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New Production Reactor 


International Cooperation 


U. $.—Euratom Program 





NEW BENDIX MS-R ENVIRONMENT RESISTING ELECTRICAL CONNECTOR 


a“ 


I 


m, SCINTILLA DIVISION 
SIDNEY, NEW YORK 
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Guided missiles of the future are on 
our scopes today—thanks to the agile 
brain of an amazing new ECM 
Simulator developed for the Air 
Force by ’ 

Designed for advanced study of 
jamming, deception and counter- 
measures techniques, the device fur- 
nishes to the PPI scope—uvia the 
radar’s own antenna—exact simula- 
tions of moving targets, and jam- 
ming, in infinite variation. 

Programming may be generated 
according to predetermined plan, or 
targets may be controlled manually. 
Speeds as fantastic as 270,000 m.p.h., 
as well as radical directional changes, 
now can be simulated for planning 
tomorrow’s counter-measures 

ECM Simulator is another ex- 
ample of electronic design leadership 
that has made Hallicrafters a prime 
mover of key military projects for 
over 25 years 

new con- 


ave cre ed openings 


Contact William Frankart 


h) hallicrafters 


4401 West Fifth Avenue, Chicege, Ilineis 


* Quick Reaction Capability 
Refer to Air Force Reg. 480-32 
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new symbol 


for 


Svstems 


In five years of operation, Consolidated Systems has climbed from less than one-quarter million to 
over eight million dollars in custom-engineered systems for dynamic and static testing, chemical 
analysis, industrial control, and high-speed analog and digital data processing. This unprecedented 
growth in specialized systems (including missile ground support and cryogenics) is proof of quality 
— of performance — and of customer satisfaction. Over 500 systems have been designed, manu- 
factured, and installed. These are operating systems producing data where time is critical and 


performance is paramount. Read about them in Bulletin CEC 1304-X52. 


CONSOLIDATED SYSTEMS : ‘ CORPORATION 


A SUBSIDIARY F 


1500 So. Shamrock Ave., Monrovia, California a . 
YO LIVATEL 


computed 
data 
n 60 


seconds 


. 2 ad 
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Stretching the RF Spectrum... 
with Motorola SSB 


Modern tactical needs for multi-channel voice and data transmission create serious communication problems 
within the limitations of the inflexible spectrum, 

As a step toward solving this wave-lungth tangle, Motorola design engineers have figuratively “expanded” 
the spectrum by reducing the per/channel requirements in’ advanced portable, mobile and airborne single side- 
band transceivers. The result is clear, continuous and simvitaneous communication in air and surface surveil- 
lance, troop movement and air support. 

Motorola SSB transceivers incorporate the significant military advantages of being light in weight, compact 
in design, All employ these Motorola-pioneered contributions to effective communication: - Advanced appli- 
cation of transistors to communication equipment « Highly stable crystal oscillators + Refinements in crystal 
manufacturing techniques + Development and application of mechanical and crystal filters. 

Motorola contracts with the three Services include pack-Carried, mobile and airborne equipment. 

For information on these field-tested developments—or for data on engineering career opportunities — 
write to: Motorola Inc., Military Electronics Division, ‘Dept, ‘C, 8201 E. McDowell Road, Phoenix, Arizona. 


‘Military Electronics Division fons + PHOENIX . RIVERSIDE 
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MAGNESIUM PRODUCTS 


K1A CASTINGS used on the Nike Hercules. Elec- 
tronic guidance components are mounted on the 
die casting and housed within the sand casting. 
Dow is the production source for both castings. 


Damping capacity—the ability of a 
material to reduce vibration by absorb- 
ing energy—is a highly important factor 
in electronic equipment used in missiles 
and aircraft. The performance of sensi- 
tive instruments can be severely affected 
by high energy vibrations generated 
in missiles in take-off and flight 

A big step forward in solving this in- 
creasingly critical problem is the de- 
velopment of KIA, a new magnesium 
alloy. Used in electronic bases and 
housings, this lightweight alloy elimi 
nates complex mounting and suspension 
systems that often take up precious 


weight and space in missiles. 


This new magnesium alloy has vibra- 
tion damping characteristics much bet- 
ter than cast iron, aluminum or other 
magnesium alloys. Its heat conductivity 
and diffusivity are approximately twice 
that of standard magnesium alloys, thus 
making possible substantially reduced 
environmental temperatures fol elec- 
tronic instruments. Welding and ma- 
chining have no adverse effect on the 
damping properties of KIA. 

Bell Telephone Laboratories has done 
extensive work in determining properties 
and characteristics for the alloy, and in 
establishing its suitability for Western 
Electric’s work on the guidance control 


NEw ALLOY DAMPS system of the Nike Hercules. KIA is 


now available in the form of sand and 


VIBRATIONS IN die castings 
oon Ss. ARMY == NEW BROCHURE on damping ¢ 


characteristics of magnesium 
NIKE HERCULES 7 discusses KIA, other Mg alloys. 
. Contact the Dow sales office 
i i i : or THE DOW CHEMICAL COMPANY, 
Dow plants cast a new lightweight magnesium alloy witk | oS cna Ghamenten 


superior damping capacity for electronic bases, housings. Products Sales Dept. 1313DF7-1, 


K1A MAGNESIUM AZ81A MAGNESIUM 355 ALUMINUM 


OSCILLOSCOPE PATTERNS, taken under identical test conditions, demon- aluminum alloys. The superiority of K1A is evidenced by rapid absorption 
strate high damping capacity of K1A compared to other magnesium and _ of energy as shown by the sudden reduction in amplitude of the vibration. 


THE DOW CHEMICAL COMPANY « MIDLAND, MICHIGAN 
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to design and make systems, 
subsystems, and components 
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This 80-channel, 240-circuit analog computer in the Tapco Group is able to speed the engineering 
of complex devices, can also simulate multiple-variant operating conditions for control systems. 





AT TAPCO... 10,000 people 


combine every talent needed to 
create systems, subsystems, hardware 


People at Tapco over 10,000 of them are fully competent in the 
design and production of unusual rotating machines to handle fluids 
electricity, and high-temperature gases. They have broad experience with 
unusual parts and structures requiring special resistance to shock, tem 
perature, and corrosion can produce components of all types in 


space-age metals and unusual alloys of common metals 


Development of unusual alloys and ways to fabricate them are nothing 
new to Tapco people. More than 55 years of experience on metallur 
gical developments, fabrication and heat-treating methods, and unusual 
welding are available in the Tapco Group 

Over one-third of the TAPCO Group people are engineers, with degrees 
covering every industrial science. They can quickly translate your idea 
for a vehicle, ground support unit, or system into a practical system 


subsystem, or component 


q Complete facilities and 
manpower are available in 
the Tapco Group for simu- 
lation, certification and pre- 
delivery testing of equipment 
built by Tapco. 


Positioning heavy stainless » 
steel ring for submerged arc 
welding operation on a 
Herrick 10 x 12-foot auto- 
matic welder. One of many 
precision welding machines 
at the Tarco plant. 








“Chipless machining” of special-alloy nose 
cones for Bullpup air-to-surface missiles by 
hydrospinning, or roll-forming, at a high pro 
duction rate in the Tapco Group facilities 












Production testing of microwave components 
at the electronics facility of the Tapco Group. 











Vacuum-cast super-alloy ingots ond precision investment 
castings are produced with facilities that include one of the 
largest induction vocuum furnaces—a 2,400-pound unit 
equipped for continuous charging, melting and pouring while 
maintaining evacuated atmospheres of 10 microns or less. 





Facilities at TAPCO to turn 
unusual ideas into systems, 
subsystems, components 


From conception to final delivery, Tapco facilities provide 
for all phases of design prototype, manutacture 
testing of a complete system, a subsystem, or majo 
components of a system 
Research and development facilities within the Tapco 
roup can process and interpret data for any problem, 
simulate multi-variable conditions to govern test 
} | 


can help reduce lead-time between original concept 


il delivery 






| plants within the Tapco Group have 3,000,000 SS \ 


square feet of engineering and manufacturing area, half < “f » ; 
of it under one roof. Research and development equip eS > . ee s ~ 
lit . a Ce a a " aX 


ment. production machinery and other facilities are 






valued at $150,000,000 ~ Optical jig mills in controlled atmosphere rooms at Tapco 
are available for high-precision machining, as well as for 
the accurate inspection of dimensions and contours. 
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TAPCO GROUP 


Thompson Ramo Wooldridge Inc. 


Newly installed at 
Tapco, for machining 
large jet and missile en- 
gine cases and nuclear 
reactor structurals, this 
Betts boring mill can do 
highly precise, high-pro- 
duction turning, boring, 
and facing of pieces up 
to 144 inches in diame- 
ter, 120 inches in length. 


CLEVELAND 17, OHIO 


AND COMPONENTS FOR THE AIRCRAFT, M Lt RDNANCE 





AT TAPCO, experience, 


Precision one-piece, four-stage turbine rotor 
for high-speed operation in auxiliary power 


ingenuity, creativity {0 solve your units. Designed and manufactured at TaPco. 
problems, develop your ideas 


[he Tapco Group has a broad experience with the 
behavior of all types of fuels under all conditions, from 
round level to highest altitudes. This experience has 
contributed to the design and production of over 
1,100,000 aircraft and missile fuel pumps of all types 


Experience in the Tapco Group also includes 


reactor engineering, production of high-speed 

APU developed and built by the Tapco Group 
for use with exotic fuels. Testing was done under 
simulated operating conditions at TAPCO’s 


machines to meet all temperature problems 
f 


ind deve opment ind production of self-contained 


auxiliary power units of various sizes, duty-require 1100-acre Roanoke Test Facility. 


ments, and configurations 


Let a TApco Group sales engineer explain how we can 
work with you to develop and deliver on-schedule any 


program or part of a program to meet your specification 


Electronics equipment produced by the Tarco 
Group includes wave guide switches, speed- 
sensing devices, microwave antennas and filters, 
computing systems, electro-pneumatic controls 


TRW 


TAPCO GROUP. 


The Tapco Group designed and supplied the entire roof structure, Thompson Ramo Woold id Inc. 


forward and aft doors, and actuating system for the Bomarc Model II 


missile shelters at the first operational sites at Eglin and Suffolk County CLEVELAND 17. on10 
¥ 


DESIGNERS AND MANUFACTURERS OF SYSTEMS, SUBSYSTEMS 
AND COMPONENTS FOR THE AIRCRAFT, MISSILE, ORDNANCE, 
ELECTRONIC,AND NUCLEAR INDUSTRIES 


at Force bases. TAPCO also provided full field supervision to direct 
assembly and demonstrate functional operation ' 





AMERICAN ORDNANCE ASSOCIATION 
Founded 1919 


\ patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to sci- 


entific and industrial preparedness for the common defense 


OFFICERS 
President 
Polk, Shefheld Corporation, Dayton, Ohio, and Bend 


Vice-Presidents 
Harvey C. Knowles, Procter & Gamble Company, Cincinnati, Ohio 
Stanley C. Hope, National Association of Manufacturers, New York, N. 
Henry N. Marsh, Wilmington, Del 
Henry T. Luria, Luria Engineering Company, New York, N. ¥ 


Regional Vice-Presidents 
Wellwood E. Beall, Boeing Airplane Company, Seattle, Wash 
ney Eksergian, 3udd ¢ ompany, Detroit, Mich. 
Chris P. Fox, State National Bank of El Paso, El Paso, Tex 
Robert C. Geffs, Clary Corporation, San Gabriel, Calit 
F. Donald Hart, Temco, Inc., Nashville, Tenn. 
Helge Holst, Arthur D. Little, Inc., Cambridge, Mass. 

J. Kirby McDonough, Murray Company of Texas, Dallas, Tex 
John M. Olin, Olin Mathieson Chemical Corporation, New York, N. Y 
Ralph F. Peo, Houdaille Industries, Inc., Buffalo, N. Y 
William J. Rushton, Protective Life Insurance Company, Birmingham, Ala 
John Slezak, Kable Printing Company, Mount Morris, IIl. 
Edward G. Uhl, Martin Company, Orlando, Fla 
Herbert R. White, Eclipse Counterbore Company, Detroit, Mich 
Dean Witter, Dean Witter & Company, San Francisco, Calit 


Treasurer 
James D. McIntyre, Montgomery, 


Counsel 
lafield—Delaheld, Marsh and Hope, N« 


Assistant Counsel 


Albert W. Gilmer—Barnes, Dechert, Price, Myers & Rhodes 


General Chairman for National Technical Divisions and Sections 
Cadillac Motor Car Division, GMC, Cleveland Ordnance Plant, Clevelar 


Executive Vice-President 
Leo A. Codd, Washington, D. ¢ 


Secretary 
Florence G. Ferriter, Washington, D. (¢ 


DIRECTORS 
Rober ygers, Chrysler Motors Corporation, Detroit, Dan A. Kimball, Aerojyet-General Corpor 
Mict Harvey C. Knowles, Procter & Gambk 
Omar llev, Bulova Watch Company, Washington, nati, Ohio 
D Henry T. Luria, Luria Engineering Co., New 
Levin H ampbell, Jr., Annapolis, Md Henry N. Marsh, Wilmington, Del 
Benya \ idlaw, Thompson Ramo Wooldridge Inx Daniel J. Martin, Hughes Tool Company, Hi 
Cleveland, Ohio Erle Martin, United Aircraft Corp., Windsor 
WwW. W man, Bucyrus-Erie Company, Milwaukee, Wis. R. L. Maxwell, Expansion Services, Inc., Was 
William K. Fitch, Dravo Corporation, Pittsburgh, Pa James D. McIntyre, Montgomery, Ala 
Herbert A. Gidney, Pittsburgh, Pa. Frederick H. Payne, Greenfield, Mass 
Albert W. Gilmer—Barnes, Dechert, Price, Myers & Rhodes, John S. Pfeil, Wellesley Hills, Mass 
Philadelphia, Pa Louis Polk, Shefheld Corporation, Dayt 
Stanley pe, National Association of Manufacturers, dix Aviation Corporation, Detroit, Mich. 
New York, N. ¥ S. E. Skinner, General Motors Corporatio: 
George F. Hussey, Jr.. American Standards Association, J. E. Trainer, Firestone Tire & Rubber C 


New Yo IK N., y | vsle \. W ood, Boeing Airplane ol 
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GEN. LYMAN L. LEMNITZER 


Chief of Staff, United States Army 





Military Leaders 


The Army’s new Chief of Staff follows a battle-proved tradition 
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Gen. Lyman I! Lemnitzer 
newly appointed Chief of Staff 
of the Army, is an officer of 
long experience and outstanding 
military service. He has filled 
key positions in tactical, strate- 
gic, and administrative assign- 
ments where his leadership was 
displayed in an exceptional way. 

\ native of Pennsylvania, 
General Lemnitzer was gradu- 
ated from the United States 
Military Academy in 1920. In 
the following year he completed 
the course at the Coast Artillery 
School and was first assigned 
to the Coast Defense of Nar- 
ragansett Bay and to other 
Coast Artillery stations. 

After eight vears he returned 
to the Military Academy as an 
instructor. Thereafter he was 
engaged in educational pursuits 
in the Army, either as student 
or teacher, at the Command and 
General Staff School at Fort 
Leavenworth, the Coast Artil- 
lery School, and the Army War 
( ollege 

At the outset of the Second 
World War he was made Plans 
and Training Officer of the 38th 
Coast Artillery Brigade. Later 
he served on the War Depart- 
ment General Staff and at Head- 
quarters, Army Ground Forces 
He later served in Allied Forces 
Headquarters and in the Tuni- 
sian and Sicilian Campaigns. 

Late in 1944 he was Deputy 
Chief of Staff to the Supreme 
Allied Commander, Mediter- 
ranean, and continued in that 
theater until war's end when 
he returned to Washington to 
become an Army member of 
the Joint Strategic Survey Com- 
mittee of the Joint Chiefs of 
Staff 

General Lemnitzer’s postwar 
service included command of 
the 7th Infantry Division in 
Korea, Commanding General of 
the Armed Forces in the Far 
East. and later Commander in 
Chief of the Far East Com- 
mand and the United Nations 
Command 

He was named Vice Chief of 
Staff of the Army in April 
1957 and succeeded Gen. Max- 
well D. Tavlor as Chief of Staff 
on July 1, 1959 











Air Power in Limited War 


The Tachcal Air Command’s Composite Air Strike Forces are deployed 


and ready for immediate action in quenching any brush-fire conflicts 


or in complementing the deterrent power of our Strategic Air Command 


war threat 
Middle East 


igain in the Taiwan Straits 


imiuted 
Ip in the 
was once more readily evi 
cal air was one of the best 
lisposal to cope with the 
one examines the capabili 
the same force in a total-war role, 


ties ot 


the versatility and consequently the 


air power can be 


econon 


try 
iu 


World War IT, our over- 


force structure was developed 


y 
Following 
pri- 
total war. In the 


marily to deter a 


ail in this end, we must be 
so disposed as to be able to survive a 
ise Communist nuclear attack and 


back hard enough to win in the 


greatest single deterrent 
is the large inter- 
However, the “big 

sole solution to the 

it is far trom the 

such an air war. 

bomber was 


Carry an 


Otto P. We \ land 


Gen. 





General Weyland is 
mander of the Tactical 
‘ommand, United States 
Langley {ir Foy 


Va 





stockpile a family of smaller, 
efficient weapons which can be 


Now 


tactical fighter has the striking power 


ered by tactical fighters. one 


of an entire fleet of the bombers it es 
corted over Berlin during World War 
II. At the same time, it retains its in 
herent characteristics of survivability in 
the air, quick reaction, and the capabil 
ity of seeking out and destroying the 
enemy's military forces whether they 
be mobile, hidden, or hardened. 

By striking close-in enemy counter 

installations, forward-deployed tacti 
can clear the 


forces not only 


later penetration of SAC forces 
} 


lend a much 1 


needed assist 
allied surface forces 
U.S.A.F.’s 


1 1 ; ' 
nits are permanently based in the 


Far East 


° | 
of the tactical 


pean theater and the 


close proxi! 

lines. In additi 
TAC squadr 
tinuously oversea 
one squadro! 

in the U. S 

the same wing 

seas operating base to take 
Our overseas-based tactical 


backed up by TAC 


which have predetermined depl 


wings in tl 
sites and wartime targe By 
of their mobility 

ing, these U. S.-based TAC 


} ' 
actually combat-read 


y torces 
in depth for se 

Because of their 
tion, mobility, and i 
ity, these U. S.-based 
cal source of our 
Squadrons fre 
the TAC Cor 
(CASF) whict 
kev and to the | 

All overseas-based 


a certain 
> standing 
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ion Ol 
nto the 
reason i ni proximity to the 
tion time, the 
in hit its target minutes 
is-based SAC units and 
hours ahead ol [ . ae based » \C units 
For a number of reasons | firmly be 
lieve that the tactical fighter has better 
odds of penetrating enemy air defenses 
and destroying its target than any other 
aircraft in the inventory. First ot 
presents a relatively small rad 
ind is consequently extremely difhcult 


to detect. If detected, it is equally « 


lith 

cult to intercept because of its superior 

performance. If intercepted, it has an 
! 

excellent chance of fighting its \ 

through to the target 


The economy of a single or twin 
engine fighter versus the 4- to 6-engine 
bomber for targets within ran 
secure bases requires no elaboration 

Whereas total war constitutes the 
most serious threat to our security, 
there remains the possibility of armed 
conflict of the limited variety. The un 


questionable success of U.S.A.F. 
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This 1s 

reasonable 
before 

Communist backed activity 
ready under 
long-time friendship, trade, 
port of Communist-bordered countries 
is directly related to their confidence 
in our direct support in preventing the 
Communists trom overrunning their 
homelans 

There : certain elementary con 
siderations in designing a force which 


to deter or hight a sma 


as a big one. First, since 


to receive Di 


j 
f ; 


vance Warning Of an impen 


ve at the scene 


s. Nothing is 





} 


worid 


oDvVv10U 








bombs, or tactical atom weapons, I 


must emphasize that tactical A weap 


ons are not weapons of mass destruc 


relatively low yield, 


highly ethcient bombs specifically de 


tion, but rather are 


signed to destroy military targets with 
minimum damage to surrounding areas 
I vividly remember during the Ko 


rean war the tremendous number of 


high-explosive bombs our B-29’s rained 


on the brid re Over the Han River lead 


] ] ] 
ing into Seoul. One low vield atomic 


weapon delivered by a tactical fighter 


using the low-altitude technique would 


have destroyed that bridge with, in the 


| 
final analysis, less damage tO oo - 


the surrounding area. a 


Thirdly, 


be reasonably 


such a force must 


self-supporting. 
Our limited-war-deterrent force ie 


should arrive with sufhcient 


personnel, 


support equipment, and 
spare parts to operate independently 


for about thirty days, or 


until follow-on 
logistical support can take 


Air Command and Air 


over. 


The Strategi 


Defense Command are dedicated as 


total-war deterrents, and their postures, 
irmament, and 


| 


ire ae signed for 


concepts of operation 


total-war situations 
SAC forces are not designed or suited to 


carry out many of the tactical missions 
associated with a limited war. 


Although 


back up torces and serve to prevent the 


they represent important 


small war from expanding into a total 


war, SAC forces and theater tactical 


torces should not become directly in 


olved in a small war for that would 
a a — = , 
jeopardize their total-war-deterrent pos 


ture 


(C INSEQUENTLY tactical air power 
A 1 ¢} ] 


and the Tactical Air Command 


] 


1 1 
specitically—must be the ready and 


2 
mopue deterrent and comprises the op 
air force for limited war 

TAC 


role 1n 


erating 
We in 


this 


started preparing fot 


earnest shortly after the 


Korean wal ended. for | was deter 


to improve our posture and 


*} 
ipilities to assist In coping with 


“Koreas.” At this point, the Con 
Air ike For es 


new 


posite concept was 


TAC units in the U. S. 
primarily devoted to training and 
Therefore 


forces 


theater 


they represented i pool of combat 


ready air units which, with in-flight 


refueling, could be deployed to almost 


any threatened area in the world in a 


matter of hours. 


Tactical units permanently based 


overseas Were trom consid 


eration since they were inexorably com 


mitted to total-war targets. To shift 


\ ' 
them into a limited-war area would 


disturb our total-war posture at a time 


when the total-war threat 
greatest 
units are e: 


Strike 


Certain combat-ready 


marked for Composite Air 


eet Forces operations, Chey are 


given the highest priority avail 
ible in TAC 


stant 


and kept in a 
state of readiness. 


~¢ equipment and spare parts they 


ws 


== need to operate for thirty days 


away trom home are retained in “fly 


away” kits, packaged and fully identi 


hed for loading aboard tr insport aircralt 


in double-quick time 
feature of 


ASI con 


\ unique 
| 


command € 


IS 1ts 
rAC we 
(Nineteenth) Air Force headquarters, 


have tormed a numbered 


composed Of approximately hlty plan 


| 


ners and operations and 


This 


; 
plans in detail 


communi 


1alists, nucieus 


experts 


mtingencies short of total war. 


cluding de ployment routes, urhields 


ind prepositioned supplies, targets at 


rorce requirements ror eacl potential 


' 
limited-war are a 


In addition, personnel 


quarters are on the same « 


| 
| 


as the tactical units 


CASF 


earm. 


Once given the 





believe thati 


I firmly 


tical fig Ater has better odds of} 
penetrating enemy air defenses 
ind destroying its target than 
any other aircraft in the 11 
ventory. 


Clatively small radar returr 


ind is consequently extreme 
lifficult to detect. If detected 
equally di ffi uit to inte 

its supe 

lf intercepted 


excetient chan 





they would mmediately proceed by 


air to the scene and take over com- 


\SI 


units as they arrive 


mand of the ¢ committed tactical 


at their destination. 


In an area where a joint or unified 


command has already been established, 
the CASF commander 


the command jurisdiction of the 


would be under 
‘oint 
or specified commander 

ASI 
times during the past 


five years, it Was not for nally baptized 


While we have exercised the 


concept many 


until the Lebanon flare up last summer. 

When President Chamoun called on 
our Government for help, a CASF was 
Adana, Turkey. 


made up of roughly 1 


sent to an airbase at 


The 


aircraft, including F-10 


force, 
tactical fight 
ers, B 57 tactical bon ers, RI IO! 
RB-66 


transports, 


reconnaissance aircratt, (-1% 


and KB aerial tankers, 


was 1n place in ik than forty-eight 


hours after the d was 
the U. ». Some ol 100’ 
Myrtle Beact 


\dana in less t 


trip 


Force Base, S. ¢ 


nonstop tfror 


12 hours. 
Perhaps the 
cess of the oper 
that the force 
hre a shot or ¢ 
that its presence 


elements of our 


ing war. 


(7 HILT! \SI 
teenth Air For 
Adana, TA( 
second CASF to the 
force theater air forces during the Tai 


\ torce comparab e 


this ¢ 


wan Straits crisis 


to the Adana CASF arrived at its desti 


nation bases in the Philippines, Oki 


nawa, and Taiwan seventy-two hours 


atter receiving the deployment order. 


Again, other than some sporadic ai 


} 


encounters between Chinats and Chi 


} 1 
} 


coms and Steady shelling | the 
munists of the off-shore 


| 


threat of a dangerous limited war faded 


away with the Americar 
rorces 


i limuted-war 
both is1ons 


ana on prove 


ent of the 
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swer te tne ited-war threat one 


that we could ill afford to lose. tical A-weapons are not 


With the advent of the IRBM and apons Of mass destruction 


) 1] rather are relatively lou 
the ICBM there has naturally been a oo ee See ee 
eld, highly efficient bombs 
ction in manned air Pr. 
pecifically designed to destroy, 
raft u S.A.F. Unfortunately , wd , propeller-d 
= » military targets with mini propeu ! 


PAC has rne the brunt of most of mum damage to surrounding lose-support ro 


the cutbacks. In_ the past two years areas. stable gunnery 1d =bombin 


‘l vividly remember durin 
halt l ary remem Savers form and therefore more accu! 


eight TAC wings, roughly our ; K, 

, ; , the orean war the tremen 

force, have been deactivated. This has : 7a ‘ learned in Korea, the jet 
= dous number of high-explosive 

cut TAC’s capability to the point where ake considerably mor 


bomos our B 29's rained on 
any further reduction would seriously the bridge over the Han River nent from small arms or ant 


hamper its ability to perform 1ts varied . One low-yield atomic fire than the piston engine 
: , : , weapon delivered by a tactica 1] { 

total, limited, and cold war missions. WERPOR CERVETER OF cclesgea Above all, the jet fighter can 

’ would have de 


al air forces have 


} ” the alr where in this day and 
7 that bridge. 
eet all their commit the most 





obsolete equipment model ts 


be felt. Worldwide and landing (STOL) characteristics 


irty-one tactical wings Little money is being invested at the a area of 
= the 


part of our Army counter 


By anyone's stand present time for adequate research in 
a rock-bottom fig- this area. Yet even in the missile age parts is the business of airlift. Bri 
many aviation experts are well 
Strengtn 1s [ of the requirement 
North American 1 complemer! tl nissil TAC 
F-101, F-104, and We need VTOL and STOL aircrat command 
lvanced and efficient to eliminate the necessity : ’ possesses two 
been able aftor F overseas < \ is juadrons ol 


' 


each of them. It ay maintain troop 
good many rs in the 
world. Sucl 
the mai ! ! ‘ “hardened hel ipable 
torces, alth« igl < act ingn ing atomk itt acks, thus posing 
ers flying tod h la twice threat to an aggressor right in his own 
speed and desirable chat back yard 
teristics, Suc s additional ran and [These 
all-weather bombu an navigation bearing 
systems resist 
limited 
a. A tanker problem is 1 evaluate 
mediately acute. At present we are a deterrent 
kers retired SAC time has 
been converted No arti 
to our 
losophy whicl ‘cellent in principle, commen \( 
but margin practice. We modified AIR’s close liaison with 
these att onvert them to tank nd ndly sur 
two yet } ; 
speed ‘ 1 ailitude World 
operational limits. Even Korea, tactical ai 
1 tanker pertormance, worked side by side with 
are unable to deploy our CASF in counterparts and created 
weather where refueling must take tions which permitted su 
place at altitudes much above 20,00 int battle with he 
imitation could become chance of ce over the enemy. 
Today our tactical forces are still 
Also there is a valid future TAC fully qualihed to carry out their tra 
requirement for an aircraft with verti ditional tasks in the 


cal take-off (VTOL) or short take-off tactical reconnaissance, 
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The Polaris Missile 


Teamed with the long-range, high-speed, nuclear-powered submarine 


the solid-fueled missile can be fired against any hostile target 


and should act as a powerful deterrent to an all-out conflict 


T is no secret that in World War II 
both sides held in readiness weap 
ons -which used lethal 


gases das 
their medium of destruction. Some of 
these gases, like the A-bomb and the 
H-bomb were weapons capable of wip- 
ing out whole areas, though not on 
Yet Hitler, in all 


his desperation, when morality or hu 


quite the same scale. 


man decency were no longer elements 


in his actions, never gave the order to 
start the exchange of poison gas. He 
knew that he, along with countless 
thousands, would be numbered among 
$ victims. 

The awesome arithmetic of nuclear 
wartare deals in destruction on a scale 


beyond our capacity to imagine. No 


one really knows what might happen 
once the nuclear exchange is started. 
No one knows how far it might go 
No one 


| ] 
ment of our world it might leave. All 


| 
knows how much of a frag 


the studies that have been made, all 


the articles that have been written, 
and all the speeches that have been dc 
livered rest on estimate and assumption 


ind conjecture. 


HE fact that emerges In sharper and 
sharper focus, however, and the onc 
on which there can be no disagreement 
imong sane men, is that our big job is 


to make sure that such a catastrophe 
never takes place. 


\t some time, we hope soon, we can 


1 


work out some form of living on the 


same planet without the threat of 


44 


Rear Adm. W. F. Rabort 


{dmural Raborn ts Director 
the Spec tal Projects Division 
Bureau of Ordnance, United 
States Navy, Washington, D.¢ 


mutual extermination. There's 


this, too. It was some 


dent for 


turies before the bloody Crusades and 


religious wars convinced Christians 


tt 


and Moslems that they could share th 


resources of the earth and leave eact 


other’s concepts of worship alone. Al 


though there are frictions today, they 


are political and not religious 


acter. 


In the meantime, while 


that statesmanship can provide 


ince” against our annihilation, 


the deterrent weapons branch 


of our armed forces has no 


hoice but to make certain that 

» } | , 1) . : . 
we back up this protection as ¥) 
fully as possible 


As of 


of “deterrent” 


now, we have a wide variety 


jobs to do, not only to 


: , 
prevent all-out nuclear attack on the 


free world, but to prevent any in 


ot aggression, wherever 


Ne ver 


needed a navy, nee 


it might crop up. before 
our country 

| 
sea power 1n being, as acutely 
does today. 


We have 


means to us to have sucl 


1 
seen, very recently 


what it 
trol of critical waters. No one wi 
ret the eflect of the landing ot 


Marines on the beaches of Lebanon or 
something like forty hours’ notice when 


asked our 


aid, nor the sobering influence of our 


the Lebanese Government 


carriers and cruisers offshore 


Recent history is studded with 


“crises” which called for our naval 


forces right at the scene of trouble 


. os 
to exert effective and timely deterrent 
on those who might be 


tempted to military adventures There 
a 


$oO-¢ alled “cold 


‘persuasion’ 


are no signs that the 


/ +? 


war will be called orm, and every sipn 
points to continued pressures to keep 
economically, militarily, 


friends 


us off balance 
itions with our 
Navy 


jobs, in greater variety, 1n more places, 


j 1 
and mm our rei 


and allies. Thus, our faces more 


immediate impact on 


ind with more 


world history than any navy 


ever asse mbled. 


The Navy has still 


highly spec ialized 


inother 
very job of 
“deterring” to do, and that is 

to counter any possible moves ol 
the world’s newest navy—the fast 
growing fleet of the Soviets. This is 
navy unique in one repect—it includes 
the largest fleet of submarines ever 
envisioned. Most of them are new, just 
is most of the rest of the Soviet fleet 
new. 

This navy is neither a gesture nor 
a facade. It has been carefully planned 
with one world power in mind—us. 
It is the second most powerful navy in 
the world. It is strong not only in its 
and 


tonnage, but in its organization 
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training. It is constantly drilling, cot 


. 
stantly flexing its muscles. It is a navy 


which we must treat t 


with the respect 


it deserve Ss. 


avy had no other job 


than to checkmate the new S« 


viet fleet, especially the 2-ocean threat 


1 
or more subdDmarines, our 


would more than earn 


To meet this threat we maintain 


powerful carrier-destroyer-aircraft tea 


as well as special antisubmarine sub 
marines. We have developed new weap 
ons of great and 


We have 


along both our coast lines. Yet we 


range uncanny ac 


curacy set up warning systems 
have 


about the difhculty of the 


] 


10U 


no illusions 


iob to be don nor of its trememnm s 


importance to our national safety. 


immediate ce 


hho backbone of our 


terrent naval power in terms of pre 


venting nuclear attack is, of course, « 


swift and heavily armed carrier strik ny 


the Atlantic, the Mediter 


ranean and the Pacific. These mighty 


ships share with the great air fleets 


; } 


of the Strategic Air Command the daily 


responsibility of posing our own 1 


ear threat, of providing us with 


le international that w 


Voice 


1 with respect beyond the 


ind Bamboo Curtains 


Bi nited States must 


it the U 


ihead to the era when new weapons 


will take over much of the 


responsi 


ity for providing the nuclear dete 


which makes 


“suicide 


rent the terms “aggres 


sion” and virtually synony 


ous. The Polaris program occupies a 
specia ind indi idual place il 
national plans tor 


our developing SVS 


vehicles 


' 


, 
tems of long-range, high-speed 


tor deli, r nuclear warheads 


The 


which combines both potential app 


Polaris is a weapon system 


ica 
, , 
ly awakened source of 


Not only 


draw on the technology of nuclear de 


tions of the new 


energy—the atom does it 
struction, but it also draws equally on 


the expanding field of nuclear power 


tor constructive 


I” 


and accuracy 


purposes. 


the warhead the grim objective is 
I 


o pack as much utter destruction 


as human ingenuity can 
develop In the power plant of the 


carrving vessel, the atomic submarine, 
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once, ships 


ntents and purposes, 


Stations, 
dguction ol 


The achievemer 


how 


the probler 


be Tore 


time 


vements 


Polaris test 


Irom 1ts 


blac KR Ol 


missile rises from water. 


ather 
cestruc 
the 


need 


quent interval 


inde pe ndent, 


ol base Ss, tan 


have un 
technology 
invaded, of ong 


submerged high 


P \LARIS-EQUIPPED 


abilities to ht prowl 


marines nm 


tor weeks the ocean for 


these within 


effort and fa 


¥ Ss Getensive 


prograt 
sorn Ww: 


the launchu f 





Chese 


than 


In 


necessary to achie ve 


1jOI 


break-throughs to solve wholly new 


and 


In 
n 


unique problems 
| 


iopm 


miussile it 
had 


ro 


the deve the 


two vital tech | trontiers 


\ , 
crossed before the Polaris [ 


could enter the reaim Ol 


an 
operational possibility. One 
Atomik 


able 


Was con 


tributed by the Energy ( 


om 


mission, whose scientists came up 
warhead 


with a nuclear ad 


powertul 


enough 


to do the job required of it and 


yet small and light and compact enough 


\ , 
he conhined spaces of a 


marine, 


The other was a Navy achievement, 


control of our launchir 


bases, as in the case of the 


the targets are within 1,50 as 1n 


the case of the IRBM, offering the ad 


or moving the launch sites 


om oul shores. 
Che 


an element 


Polaris weapon system forms 


in a carefully thought 


out 


team of deterrent weapons. It does not 


conflict with the functions other 


, - 
missie programs but Mis 


ip which we should not leay 


1] Th 1 
filled. There is a very real team effort 
n the development of all our rocket 


and missile projects, whether these be 
in the purely scientific field o1 
of military weaponry. 


The Polaris program has draw! 


j 


ae 
refinement 


We 


an 


are by 


We are, in fact, 


difficult 
We 


ahead 


us, are, 
ol 
One 


t 


rine deep below the 


tr 


veloped without 


all 


reassured that the most 


technical 


into the air W he re 1 


To de velop th 


items ot 


shooter,” for 
irom a } 
test shots. we I 
an underwater 


“Pop-up.” 


equi} I 


position 


t 


probiem 


be 
nic 


ol 


ug piece of ordnance out 


surt 


s are behine 
added; wel 
nt schedule 
shooting a 


of a subma 


> and uf 


an ignite 


we built twe 


Pea 


missiles 


the 
my 
After 


next 


many 


item, 


which we a can be 


all very 
, . ~ 
This was the successful 
iS 
Lad, 


know-how from both the 


Another pre | 


+ 


proud armed services and has, ing a missil 
de velopmen f a solid fuel 


contributed its fi tion, tor e\ 


propellant, for the 


the rocket 


hi 


over-all ballistic-n engines stoj 
ghly volatile liquid fuel used our defense program 


movemen 


land-launched rockets was ™® As of today, wher enough, at 
submarines. The mentioned, three very simpk technical p 


mul 


f ballistic I 
t “Will 


it questions must be we designed 


“When will it | lled a 


4399 
WOrK’ 
‘| low 


this stage 


very respec it 


" 399 
ik it costr 


1y much wi 


\t 


reac which mechanica 


, 
onventional in its de veiopment, the or degree ofa sli 


st question can be answered with 


“Yes 


awesol rr mits exhausive 
weapons. 


fully devel ped, he l: 


unqualified and emphatic launching a 


! = 
ery reason to belies conceivable oper 


system I \ le < rh] l i] barriers have 


supplement nted and that the r 


TER these 


ther 


tnose 0 


intermedi 
While Po 


the latter 


ntercontinental test 
ballistic n 


muissile 


rom a specially 


ssesses the range ol Snip, 


merchant 
This ship 


of purpos the 


miles) it 


possesses Wi 
characteristics of the t \ lor a Variety projec 
ontinental carrvit launched two f test 


Chere 1 


to clear before 


siles, both of which had to | sO 


safety 1easure 


tional Ww 


veapon 


you are shooting 


That 


lor 


ate these components 1used direction 


You 


extreme ac 


1 , 1 
Htaining the consent were relatively ones serious 


ted by 
Many 


most 


corre 


reenyineering 
must, obvio 1S 


been are at the ti 


bevond loubt i ()y 
But 


a different 


1 land thi 

deep below 
natt 
No 


part of vice as Col 


iters within the yuris new weapon, especially no a ment demands that 
is they ire 


ana 


the 


or the stars 


nplex and revolutionary low don’t ome to Suriace 
h ain — ‘ - } ] 1 ri 
overs three-qua a miussule that can travel at take sights of the 


Wholly 


more 


tO 10,06 


niles an hour, rea 


miles d and hit 


and ba I Vy nev and 


standpoint, we istant, accurate m 
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had to be developed to meet this prob 


lem. That they are well in hand was 
demonstrated dramatically not long ago 
by the submarine under the 
North Pole 


ods to very 


voyages 
which put the new meth 
practical and ¢ xacting test. 
had 


in service a special navigational devel 


For nearly two vears we have 


opment ship, the U.S.S. Compass Is 


LAND, permitting us to develop, refine, 


and test all the many items of naviga 


tional vent which had to _ be 


equipn 


created as pa ( the 


W! have 


share a 


Polaris project 


in ther proble m not 


» anywhere near the 


l 1] 
legree by ¢« Oheaygues on and, 


that is the extre nely 


critical matter of 
1] - 1 ; 
telling a submerged submarine, perhaps 


thousands of miles distant, what targets 


to shoot at and when to fire. That is, of 


course, the prot lem of operational com 


} 


munications between the center of 


command and the operating missile 


In this area, too, 


a few technical 


launching submarines 
we have had to deliver 
advances 

is, broadly 


This 


“When” is also a 


The question of “When 


speaking, highly classihed. sare 


question ol matter 


of clarification as to what ts asked. 
There is a world of difference between 
hring a missile successfully in a test 
and having an op rational weapon SYS 
tem deployed where it can exert its 


intended deterrent influence. 


The 


will be conducted 


first actual missile firings afloat 


soon, and present 


1 
timetables call for operational subma 


rines, on station, some two years sooner 


than originally was thought possible. 


Some of these submarines are actually 


others are to be 


| 


| ' 
schedules 


under 


construction; 


started very soon. If present 


can in any way be speeded up, this will 
be done. 


In any question of time factors, it 


must be borne in mind that we are 
dealing with matériel radically new in 
its basic functions. We are not dealing 
with refinement of existing weapons 

we are most literally entering a wholly 
new field, the vast vacuum of unprobed 
outer space In which ninety-five per 
cent of the flight of a long-range bal 
listic missile takes place. Here entirely 
new rules apply and must be learned. 


We are dealing in a new arithmetic 
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ot weaponry. Some ballistic missiles are 


much larger than an upended pullman 


car. They travel taster than any weap 
ons ever conceived ten to fitteen thou 
sand miles an hour. They travel far 
greater distances than any weapon ever 
created before, distances measured in 
thousands ol 


They 


weapons 


thousands ol miles, not 


vards as in the case of ; illery. 
are more complex than 


ever designed, some Ol 


several hundred thousand 
parts 
Finally, suct 


structive than 


all history. In its 


such, the arithmetx 


need there be, as in Worl 


thousands ol bon 


hundreds or 


major target. It is now one | 


most, 


target, or a tew at 

Polaris, like its companion missiles 
to be launched from positions on land, 
deterrent 


is one or our so-called 


weapons. Its sole purpose is to deter a 
1 

potential enemy trom commiutting acts 

of nuclear aggression on us or our al 


. 
parenthetically, 


lies. It might be added, 


they be 


National 


vf the Str ! om 
Such a torce, too presented 


Navy's 


tl 


carrier aircralt, particu 


the Sixt nd Seventh | 


ose oO! 


But no one can draw a sharp 


between what 1 ind what is 1 


deterrent weapon. Certainly the 


rines and soldiers landed on the 


ot Lebanon served as deterrents 


spread ot trouble Certainly, ton 


powertul eet in the Fort 


Straits ¢ I t hghters pois 


aiwan ; le rents to rast 


tures by hinese Communis 
ershit 


We are powertu rorce 


that has plain! 


under a 


announced ulumate 


goal 


world domination. We have seen 


seek such domunation 


leadership 
many ways. It has probed our wi 


ness to shoot, as in Korea. It has probed 


Recent firing of the Polaris tested first- and second-stage separation, flight 


control reaction, and performance of solid propellant motors 


Navy photo 





our willingness to take grave risks by 
military action, as in Lebanon and at 
Quemoy. It has sought to bleed us 
white economically by forcing us to 
keep huge armed forces in being and 
to support the economy of weaker 
peoples. It is competing with us for 
world markets, for world opinion, and 
for industrial and technical leadership. 
We all 
pact of the “Sputniks”. 


And 


menace of a submarine fleet nearly ten 


remember too clearly the im 


now we are faced with the 
times larger than that with which Hit 
ler took his great gamble on the valid 
ity of the pledges of Britain and France 
to come to the defense of Poland. 

We cannot know just what is in the 
who have an- 


minds of the leaders 


nounced that world Communism is 
their goal nor just what they might 
regard as a “favorable” opportunity to 


take by 


seeking to gain by other means. 


sudden attack what they are 

We can, however, prevent the tragic 
errors of judgment which caused World 
War I, World War II, and the Korean 
war. In all three cases the error was the 
same—the aggressor did not really be 
lieve that the other side would fight. 
That 


Kaiser's government, by Hitler, and by 


was the mistake made by the 


the Communists, as later documenta 


tion has shown. 


Polaris is a factor in our national 


policy of standing up to the Com 


munist leadership and making per 


fectly certain that we will retaliate— 


immediately, massively, and unpreve nt 


ably to nuclear attack. Its particular 


function is to pose the threat of retalia 
from unknown as t 


tion positions 


number and unknown as to location, 


positions which cannot be wiped out 


by massive surprise attack, positions 


which cannot be “taken care of” in 


idvance without giving a clear warn 


ing of intentions. 


ib IGETHER with 


the amphibious forces, the antisub 


ill other forces 


marine forces—Polaris is a component 
of the new Navy. 

The cost of Polaris to the American 
taxpayer will be substantial. It will, 
however, be relatively economical after 
the initial cost because the submarine’s 


useful life is about fifteen years. Hope 
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fully, then we could possibly effect 


some over-all savings in the national 


deterrent picture which could permit 
the application of these savings to the 
more conventional arms and thus keep 
high our capability in this important 
matter. 

The over-all defense cost 1s part ol 
the price we must pay to preserve our 


No 


a strongly armed and 


] 1] 
way of life. one can toretelil 


whethe a with 
alerted free world, all-out nuclear war 
can be averted. There are diverse opin 
ions on this point, in political and mili 
tary thinking alike. 

But one thing is certain—that if the 


world ever lowers its guard the 
| 


free 
other world will, in a colloquial term, 
most certainly “lower the boom” on us. 


Never 


as vital to us as it is today 


before has sea power been 


Nev er be 


fore would the price 


exacted for the loss of 
sea power be so swift, 
; so comprehensive, or 
me SO Slagyering 
—— A look at the globe 
shows that if the free world powers can 


ensure the freedom of the world’s 


oceans, we will have access to some 


seventy per cent of the entire surface of 


the earth. Were Communist hands to 


gain control of the oceans, overnight 


the situation would not only be re 


versed, but they would control nearly 


ninety-five per cent of the earth’s sur 


ace 
The United States would then be an 


island, isolated from our forces over 


seas, from our friends and allies, and 


from many of the raw materials we 
need to maintain our national existence 
We could be “picked off”—let 


be no question that—for 


there 
about they, 
too, have long-range nuclear weapons 
and hundreds of submarines to blanket 
our exposed coastlines, aside from their 
arsenal. 


hall 
Dallistic 


The cost of military weapons, spe 


cifically the weapons Of sea power, 1S 
the highest in history. It probably will 
get higher. But the choice with which 
we are faced is a simple one. We can 
afford kind of Navy—the 


best and the strongest. We cannot af- 


only one 
ford any Navy which is not powerful 
enough to keep the sea lanes open 


should the final showdown come. 


must be prepared for 


Navy 


fighting and winning the smail con 


Our 


ventional war. In this type it is su 
preme, and it can bring pressure to bear 
with great flexibility and thus prevent 
the so-called small war from develop 
ing into a large one 

_ In Polaris the practical application 
of sea power moves into its fourth 
“medium.” First, of course, navies used 
the surface of the seas. Then came the 
submarine, adding the ocean depths to 
the Navy’s World 
War II and Korea saw the Navy move 


into the air as its long range medium 


area ol operation. 


of combat, and soon sea warfare weap 


onry will witness the strange and 
even amazing partnership between two 
extremes 

On the one hand is the vehicle, the 
Navy’s ship that can travel far, fast, 
and deep, performing tits functions 1n 
the black pressures of the ocean depth 
On the other hand is the weapon it 
self, the Navy's missile that can travel 
far, fast, and high, spending nearly all 
or its short, 15-minute lifetime in the 
empty vastness of outer space 

We believe 

factor 


the Navy 
id 


in maintaining peace; that it will add 


that Polaris will give 


new significance as a 


strength to our deterrent 


important 


force 1n an era of transition 


liane e on de 


trom re 
; , 

nuclear attack by 

known and vehicles to weapons 


systems measured in wholly new di 


mensions, 


To , 1 } 

JE believe that Polaris will serve the 
bout if ie te never lannched 

country best if it is never launched 


we believe that our mission 
and responsibility is to make sure that 
by its very existence the threat of the 
missile will the efforts 


Polaris yustuly 


and skills and dedication of the thou 
sands of people, in the Navy, in science 
and in industry, who have joined in its 
creation. 

Finally, we believe that in the de 


| £ D.!} 

velopment of Polaris and its support 
ing mechanisms we will have unlocked 
doors of technical achievement that can 


be applied to the purposes of peace. 


Epiror’s Nore. 


on an address given before the 


This article is based 
Albu 
querque (N. Mex.) Post of the Ameri 
can Ordnance Association. 
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The Arsenal Philosophy 


An analysis of the place of the service research and engineering 


centers cooperating with Amerwan industry in the struggle te 


deve lop the most modern firepower for national security and peace 


Maj. Gen. J. B. Medaris 





phy exempli 


Ordnance Mis 


fla. Thi 


an addre 


was ¢ stablished 


onsolidat 


General Medari 
meeting 


Post, A.O.A 


is necessary 


total mission of the 





That mission 
ms and fghting ; [ bility, f maintainability, by demonstrated 
for usabili and final tor the safet phase that t 
ot the indy d i id VI mi reliability, cay 
the weapon and o hose whe , equipment 
transport 
There 
or should 
that respon 
nguished fron her expect always 
nts of n my, tently, sO 
ready to d 
that its 
requirement in the acid t of combat, plans 
when it is matte t lite and death conditions 
to the soldier at » tl io encountered 


is an idea, born a Inescapably bound up ith [ conceive 


ot a design engi this solemn trust ts t 


the mind of a combat - bility we assume to 


ipating a need. It . an taxpayer, who 
ré ughout the entire to receive maxin 
design, research and develop- every dollar entrusted t 
ition and assembly, testing, I know of no means hich an tore, 
technical training of sup one can discharge that kind of re formation 
ops, deployment and field — sponsibility without having 
ontinues until that piece of in all the levels of effort 


is finally demobilized, dis from research and development through 


r declared obsolete. It en the entire cycle of production, main 


compasses full responsibility for qual tenance, supply, distribution, care 
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lo that end maintain constant ul Ss ite of technologica progress process tron 
ommunication with eve authority the same point in time, avoiding We must stan 


Lay able to predict the future cessive specifications and requirer s otf our materia 


are. At the same time vhich cannot be satished. terms of the comb 


le to predict technologi those who say it my must be prepared 


} 


1dvances and to accelerate techno edu invention, hat commanders, the 


progress and all related actions must do just that. It lid not success 1n battle, 
development, produc ) ighting men would be denied the know you 
of new weapons sys f weapons which mean life and ment—it wil 
and to the country can use your 


mistaken judg le next step in Our Manayemel leadership wit! 


' | 
any one I I I 1, we must be able to measu performance ¢ 


by underestimating ‘ed performance of the products emerg bat 
] | , ! 
technological advat : g trom research and development. Reliability 


pment in which we have invested his is essential to avoid 
the taxpayers money will become ob production and 


| deployment ol 


the time it reaches the battle weapons which cannot perform 


j 


because progress moved safely under conditions of stress 


we had anticipated. The and strain. Whatever 
uantities in this situation § are rectuy against the enemy does 


1! ’ 
parallel achievements in weaponry not belong in the Army’s inventory almost before 


by a potential enemy The grim fact The measurements of perform: what degree of reliability problem wi 


is that we do not enjoy a monopoly on I be objective and complete, be encountered. an depending upor 


invention or in the industrial capacity < neither delude ourselves n the type of initial design, 
to translate scientific and technical prog anyone else. Once committed, we mu tent those problems will exist 
ress into means of destruction. thereafter control quality in terms of Reliability is 


performance, cost, and reliability actions that take place through 


( -” the other hand, if we overesti Having tested the performance otf < tire program through design and tests 


mate the rate of progress we may developmental item, to prove that it is of successive stages of design, throug! 


attempt something which is completely right and can be entrusted to th corrections mad luring desig1 


; ; : ; * 
bevond the most accelerated state of soldier, we must know that all suc« through testing {1 production and 


I 


the art during the period in question. ing items are of equal quality and tt the assurance of continuous quality 
Inevitably, under those circumstances there is no deterioration of the cl ‘ production, and finally throug 
the project will be } risti initially designed and buil and the protection 
han anticipated, its completion n } m. distribution systen 


lelaved, and it m ) ay ! over all cost must be rel: I The Army s 


r 

written off if it becomes Im poss! nilitary value We do aiways begins here. We 

reach the objective. no hat that cost should be ut | important decisi 
human activity ‘perience in the scrutiny of basi men who hav 


counte 
high, whether you measur ‘ 1 ve ¢ mak he combat 
must be expe nded or the cost to R % we are o ur I nev battle tie ( 
the Nation of a mistake which #§ > Ses worth. decisions mad 
at 


nally, nu HOV a over whom 


* 


terms of the resources which 


jeopardizes its security Yet it 
s essential to our means of manage the equipment is maintainable, and we of control 
ment that we must know with cer mu prepared to maintain it. We 
ind be able to predict with must see that it is equally as efficient 11 x CH decisi 
the rate and direction ot the field as it was on the vin A basis of o 
ientific and technological advance. ground and that it remains f forced by: the 
We must also be able to accelerate one hundred items are consigned t an equally objective’ position. 
y f th 1) i } ymbat 1d if the defer | ] bl ntrol o Leses 
the momentum of us advance when the combDat arms, am if the detense v truly able to control our busines 


li i 


necessary to fill critical gaps in our of the country depends upon those We must have technically compete! 
| 


armament. We must be able to state items, we must guarantee that at least people within the framework of Go 


and control the technical requirements ninety-nine of them are ready oper ernment who have no conflicting in 


I 


that will satisfy the military charac ate at any time. The achievement o terests and cannot afford to be other 
teristics needed by the tactician. Thus this state of readiness goes back to the than objective 


we can bring together his forecast and drawing board and to every step in the If we are to maintain the perspective 
s & i ! t t 
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Pershing, 
Zeus 


and destroy 


Haw RK, 


Nike which 
identity, 
Ww arheads 


listic missile 


opment time [or those 
le systems already deployed 
deployment was estimated 
1 months. The 

105 months, or 

of the estimate 
development are within 
yregate estimated 
similarly disciplined. 


Her 


cost $98.5 mil 


nd ules origi 
nated to 
lopment was completed 
6 million, or within 


the original figure, and 


low the inflationary 
the same 
had 
In 
we 


le 


NomMyY during 


period, no allowance 


original estimates. 


Juy 


ossible to compress the « 


peen 


iter system 


cause of the weap 


and came up 


cent below 


cone program 


ar notice since it pre 


lution to the problem of re 


which 1s also of interest 


ng 


space applications. This solution was 


achieved by Government personnel at 


some 322 mullon, a hgure 


certainly nominal when as 


the signincance of the 


successful recovery, 


these nose cones 


Ly 
aD 


ity to deli 


without damage during 
the earth’s atmosphere 
of management in terms 


] 


e€, an cost sometimes 


system, 
Army 
production responsibility tor 


| 


Wwouid 


is the arsenal 


ication that the 


systems and 


to preserve its 


considerable share of 


ret provided for armament 


procurement 


blood pressure be 


the word “arsenal” 


context, be 


tnis 


far removed 


SO 


our management 


hy that 


iblance to the real 


old-line “arsenals 


Corps were 


the time of their 


because they were 
1 
ol 


tense 


for munitions essential to dete 


represent so much colorful, 


American 


to entertain the 


history I, for 


nt 


thou 


Situation 


it bears not the 


slight 


I the 


appro} riately 


establish 


t 
t 


their designations. But t 


tunctioned as arsenals, 1 
nary me: 
These “‘arsena 

technical 
by the ri 


orps. They 


are unique 


mission 
repositories 
special 
] 


€ th: 


where else 


— = ot 


the continuing struggle 


of any potential enemy in the 


mode rn hrepower. 


pse ol history may 


the 1776 


point. In 


t 
t¢ 


Henry 


tinental Congress that there 


Knox | 


roposed 


one two 


or 


a aistance trom 


shall be prepared ar 


stores ot € 


His ce 


ordnance 
denomination, 
tf, General 


chi 


the imendatior 


recon 


accept d it. 


ink first of what were t 
: 1 { , 


yeal 


¢ Or many S 


arsenaisS Was 


nestimabie 


he 


to Keel 


Maj 


tne 


Only 


supply in the young Nation 


They 


j 
I 


ahead 


should 


the seat of 


mii 


W ashingtot 


‘ , , , 
capital laboratories erectec 





RnOu engineering 


Y pe form engineerin 


Nhat end we must 


proportion of our bu 
Government installations 
our work must be 
hands of those upon 
judgment we 
the 
lated to the quality and 


l the products made 


ontroi vitait factor 


4 
} 


oiners 


S 


sine 


in 


Oo 


2 


’ 


Py 


40 acertai 


[he 


must depend 


ai 


, 


WhOSE 


re 


“ic 


’ 
tf 





cal capability represented 
gunsmiths who could repair 
cate muskets. Spri 


trom 


enough inland 
coast to be considere 
ble capture. It was close 
troops, and ample water 
available. 
Another arsena 
Watertown, N. \ 
small-arms 
grapeshot 
Watervliet 1 
reasonably 
York Stat 


} 
be ¢ 


near 


had to 


and when 


across the line 


comp. 


Wher 


munition 
instruments 


onstrated the 


store 
so the 
Was bDeIng 
makers. 


The 


engineering 


mission of these 
centers 


duct research, dey 


ing, and some 


pioneer the us 


no 
] 


methods for n 
j 


into ordnance to 


for mass produ t10 


fabrication o! 
tems, 


tion 


Signal Corps, and ot 


ices, 1t 1S possible 


quire, retain, and de 


environment, a grout 


thoughts and energies art 


to the integrat 


| 
clusively 
present, and future knowledge int 
present and future needs of 


Through 


improvement otf physical 


the combat 


Army. the steady and 
thoughtful! 


resources and facilities with which they 
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an work, w rovide another pre- 
requisite—the opportunity for them to 
pursue, actively and immediately, ave- 
nues of explo! nh opened 
their trained Imaginations, 

Throug! th devoted and 
minded efforts of these men 
be assured that tl advancen 
weaponry 1S spe i ily the res} 


nization 


measure ¢ 
“y¥nNanding 
expanding 
industry 
ork. We 


does not 


nor it b ‘ ted to ha 


ibsolute 


the 


respol 

economk 

the America 

the managers ¢ 
heed to their respon 
whners tt 
ibhi \ I gnition 
without criticis s bask 
proact in a 


defense n 


sential to evement oO 
Within the tramework of 
' , , , 
cept, the ) developed teamwork be 
tween th my Ordnance Corps, the 
national sci ific community, and the 
great and it id front of 


industry is and | continue 


powertul ror I issuring the future 


sarety oO 


>. 
> 


An Army Jupiter IRBM stands on 
its launching pad just before firing 
at Cape Canaveral (Army photo 
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Study in Generalship 


Alexander the Great 


A review of General Fuller’s recent book on 


1lvst Of W 


re iders 


More th other 
he dese 
century Clausewitz 


recent DOOK, 


the Great,” he 


most 


eralship ot Alexander 
deals with perhaps the most dazzling 
lI the young 


icter in ill 
Macedonian king who in 


histor Vv, 


lf Greek 


whirlwind campaigns made 


Nickerson 


Hoftman 


himselt rd o 


Asia ind 


the undisputed 


iStel 
known West. 


\lexander reads 


and, 


thirty-two 


| to the 


the world as 
Che 


a story 


ireer Ol 
is ll 


there our knowl 


out of fairyland, 


fairvland, here and 


ot him is blurred because the 


accounts of those who knew him have 


books writ 
Nevertheless, 
his 


l enormously 


survived only as quoted in 


ten centuries afterward 
authorities so agree about unbro 


ken 


record of success wu 


I distin 
enthusiasm 

turned to the purpose 
of mulitary instruction 
, ' = 
He whose ftert has led 
: lull peo ‘ , 
certain dull pec a mill 
tary Ttuturist us the per 
manent underlying principles which 
1 , 
should govern strategy and policy. 
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As chief of st | ness 
ganized Britis an rps im Ig! stant qu 
he saw tl 
much ! 5 < I mo 
armored \V rare } resent book | anned 
expands ‘ ries I if I his to help } 
subject whicl as % In his youtl 
lege ri r wu I 2 lien nondas. perhal 
must ss nit " li cuucians, and 
them 
about 
World War! 
What 


ivalry 
the Indian el 
donian 
stroke by penet : he ously carried 
his heavy cav: and he supp 

One cannot he vondering how | 
cavalrymen, ing without suurrups 
and upon if 1 | rses, could 
fought so marched 
but we may remember that the 


British tanks were tar tron 





B' YOND th 


jects the 


reasons 

however, in his circumstan 

reasons were 

Besides h 

had the 

highly 

gave hin 

istotle 

Philip, | barbarian though he 
was, had lived 1 Greece and had 
come to appreciate both the high 


Greek culture and the political weak 
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with reference to Alexander's tactics 
in his great battles. There our author 
frankly tells us that a certain amount 
of guesswork must be used in order to 
compensate for the absence of ancient 
maps and to reconcile what are to us 
the incomplete or cryptic statements of 
the surviving ancient writers. The out 
what done stand out 


lines of was 


clearly, and the reconstructions in this 
book show us much of what probably 
happened, but a number o! details are 
! 
necessarily still vague 
This reviewer found the account of 
wars and of his 


The 


intertwined, for in 


Alexander's small 


poli les parti ularly inte resting 


two subjects are 
campaigns which approach the guer 
the local peo 


Mao 


Tse-tung said that guerrillas must live 


rilla type the attitude of 


ple 1S superlatively important. 


among the people as fish must live 


under water, and their attitude ce 


pends greatly on the policies ot the 
The 


has 


invading or occupying power. 


necessity for wise policy today 


been seared into thinking men who 
have seen the fruits of military victory 
repeatedly thrown away by political 
unwisdom 

The Macedonian’s lesser victories as 


rreat ones again and again 


well as his 


illustrate the inestimable value of swift 


novement and of imaginative varia 
For instance, against 
' , 
like the 


' 
who 


tions 1m tactics. 


elusive Central 


Asian 


and stung to death so 


opponents 
wore dow n 


Western 


Indians did Brad 


horse arc he rs 
many 


armies as the forest 


} | 
dock, he promptly improvised a for 


1 1 1 
mation Dy which ne enve oped enougt 


of them in a “killing ground” 


to break 


their morale. 


Ac the 


whether in his small wars he 


same one wonders 


had t 


face opponents as cunning and as im 


placably hostile as more recent guet 


rillas. In Illyria, now Albania, he lured 
barbari warriors within striking dis 
his disciplined troops by tak 


hildlike won 


W hic h he 


tance ot 


| 


ing advantage of their 


| ial 
der at a ceremonial review 


staged to that end. What North Ameri 


can Indians, Malayan Communists, or 


Algerian terrorists would have been 


such fools? 
He had 


that most of his small-war opponents, 


the enormous advantage in 


56 


unlike twentieth-century guerrillas, 
were willing to stand up and fight. In 
other words they offered him targets, 


which guerrillas should never do. 


H's mobility 


men could live as hard, 


proves that his own 
or almost 
as hard, as any band of savages. Their 
own peacetime standard of living must 
have been low enough to have freed 
them from the vast supply trains which 
encumber civilized armies today 

By contrast, sadly remembers 
the U. S. 


rea who said that too many 


one 
Medical officer in Ko 


American 


Army 


recruits there were appalled when they 


had to exist without a flush toilet or 


a bottle of pills. 


I digress to ask where, when we 


are next forced into war, may we find 


a ready made Spartan spirit imong 


American youth? Men accustomed to 


the many physical comforts of a hig 


civilization usually find it less dith 


to face danger than to endure 


longed hardship 


Returning to Alexander's policies, 


although he must have seen from the 


beginning that the vast, politically 


sluggish populations of the Persian 


Empire were ripe tor conquest, it the 


same time he understood that in order 


} 


to govern them peaceably ne 


conciliate as many of their 


leaders as he could 


In Egypt and Babylonia that 


1 


! ’ ’ 
the local priests, who would obey any 


conqueror who would ceremoniously 


worship their gods. Throughout most 


| y 
Empire it meant the Persian 


of the 





Should there be an ingred 


s 


ent which affirms Alexander 


of if © the etartlina 1 
genius, it is the startling 


pidity with which he alu 


icted: no situation caused him 
” Po) 
to pause; all difficulties wer 


immediately stormed; though 


sks were immense, to Ahir 


success seemed foreordained 
Time 
he capitalized every 
pondered 


achieved his 


was his constant all 
moment 


) tf 7 | 
on fi ind 


never 

thereby end be 
: hl : 

fore others had settled on the 


“The 


Generalship of Alexander the 


means 


Chapter 4, 


Great.” 





aristocrats or locally distinguished na 
tives. 

Although some of the Asiatics whom 
he appointed to office proved untrust 
worthy, in general his system worked 
a considerable time 


Hitler 


Russia _ the 


well for 
Had 

tory in 

War II might have 


his failure there, in contrast 


concilia 
ot World 
been different, and 
with Al 


borne 


been equally 


course 


exander’s successes, should be 
in mind when planning for the ugly 
possibility of World War III 

It should be ob 
West that if, 
we can turn back Communist attacks 


lies, we 


ous throughout the 


without crippling losses, 


against ourselves and our al 


problem of gaining 


shall then have the 


a military decision over the vast terri 


tories now subject to Communist tyr- 


n can hardly be 


over a large 


annies. Such a decisi 
gained unless we in win 


part of the subjects those tyrannies 


to our side 


In that « ion the dazzling 
Macedonian’s | 


point. He had rt tly 


uggest another 
judged that 


his best chance establishing his 


government of Asia was with Persian 


Asiatic help. It 


to subvert 


and other was indeed 


high wisdom for the 


“inner fronts’ opponents—a 


— , 
favorite phr ise of Fuller’s and 


one superlatively suitable to our cir 
cumstances today 


In World War II 
Ukraine, White 


on iliation 


of the Russia, the dis 


tricts north of the Black Sea and other 


non-Muscovite nationalities of the 


U.S.S.R. would have solidified those 


‘1 


ipie regions for the 
inhabi 


iwiders in spite of 


N iZ1 


large and valu 


Germans. Indeed, many of the 
| 
clung 


1! 1 
isinine bullying the 


tants to the i 
commis 


sroners 


per 


overdo his on 


toward the end did Alexander 


the Per 


luiation of 


sians? The question 1s a fair one be 


cause it suggests both the difficulties of 


U. S. foreign policy today and those 


might arise in the unhappy 


event of World War 


which 
III when dealing 
with peoples whose tr ditions and con 
sequent habits of mind are so abys 
mally different from ours. 

Without trying to answer that ques 


tion here, we may conclude by con 
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sidering General Fuller’s ninth chapter 
on “Alexander’s Statesmanship” and 
“The His 
contrasts that states 
English 


World 


his epilogue on Value of 


tory. in which he 
manship with the errors of 
and American leadership in 
War II. 
Whether « 


1 
newly 


Macedonian’s 
had 


death 


not the 


would have 


better his early 


or whether his dre f unifying man 


ive ended in disaster we 


Suffice it that throughout 


conquest he varied his 


changing conditions just 


1s tactics—1n all Cases 


ig success, 
: = ey 
the lukewarm Greeks ol 


Western Asia Minor by treating them 


ite and generous fa 


ipproac hing Babylon, 


} 
atest. Persian nobles 


ght, he 


fidelity by 


n without a f 
rsian § 

high office 

chiet 


time 


bee! one otf fis 


1 short 


where 

*s akin to the 
to commiussion 
ilways kept military com 
Macedonian or 

East he 
} 


ners 


further 
f the local « 
leasing to them 


Punjab with 


no large 


ft behind 


that picture and on 


te Hamlet. Where 


ill the West today? 


too plain we are 


I ft errors ma 
World War Il. 
holds that 
made 


i 


rs ¢ 


s epilogue 
leaders might have 
mistakes had they stuc 
’s policy in relation to 
T hat world, is 


like 


since 


is time 


iy Says, Was more 


any intervening 


Rome. the inner weakness of 


Persia, in Greece the city-states—the 


‘ ‘ 
permanent Greek political units—were 
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‘lf the 


the 


present is to propit 


from past, only from 


study of former periods in 
which 


tions 


the prevailing condi 


resembie those of the 


present are profitable lessons 


likely to be found 
‘In Chapter 1, 


sembiances are to be jound De 


striking re 


tween the conditions that pre 


vailed in the fifth and fourth 


before rf Arist 
those in our present age 


Miz 


is a 


aissoivi cit 


, 
which the city-states 
ate the endiess 
cords of the nati 


these days the 
hide bou nd as [ne 
equauly b iin 
ifice some 


n orderit 


logue to 


Alexander tl 





aisso 1ona 


mor il itr1io 
, 
had 
’ ; 
attacked 


“Democt 


tism 


therefore 


| 


dividends 
members, Ww 


Consequ¢ 


17 

solely 
rront-ine 
obser ‘ 


As he said in a 


in this book: “How to 


ition ) ymmuni methods 


famous passage 


quoted 
achieve the 
reakdown of the before 


that 


1 
moral 


the war has started 


em that interests me 


He did, 


1 
put 


indeed, lose | 


Russia. only after he was 


with repeated military suc 


so many self-made rul 


General Fuller 


his fire on Churchil 


cans will naturally think first of Fra 


lin Roosevelt, our 


stressin the 


sons. First, because 


war had already been set while F 


7 
like an actor 
' 


was still forced 


secondly, because 
vict the light-hearte: 


Park of 


} 


pout | 


oreiygn a 


an undiscriminatit 
mans 
Deft 


matters, 


rn 
con 


Englishn 


rh 
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any positive 
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Dr. Robert H. Goddard 
1882-1945 


THE AMERICAN ORDNANCE ASSOCIATION 
Announces with Pride the Establishment of 
THE DR. ROBERT H. GODDARD TROPHY 
to be Awarded Annually to 
the Outstanding Cadet in Mathematics 
\T THE UNITED STATES AIR FORCE ACADEMY 


( ‘olorado Springs, Colorado 


he first award of the Goddard Trophy, a Winchester Model 70 rifle in the Feather 
weight 22-inch-barrel style, took place June 1, 1959. The recipient was Cadet Brock 
T. Strom, U.S.A.F.A., 59. The award ceremony was incident to the first gradua 


tion exercises of the institution. 


The presentation was made on behalf of the American Ordnance Association by its 


past president, Gen. Benjamin W. Chidlaw, a founder of the Air Force Acad 


emy and, at the time of his retirement from active military service, Commanding 


General of the Air Defense Command. 





Dr. Robert H. Goddard 


America’s proneer of liquid-fue led rockets for space exploration 


N the spring of 1945, when United States Ordnancemen wet 


tured German scientists who were connected with the famous V 

gram, they were surprised to receive this reply: “Why do you ask us these ques 
tions? Why don’t you ask your rocket pioneer, Dr. Goddard? We 
things from him.” 


icarned thes 


Who was this man whom the Germans took so seriously and with such earth 
shaking results as the V-1 and V-2? Why was thi 


is man derided by the press and 
public as “Moony” Goddard and by-passed by th 


military as being too “impracti 
il”? This man, who died in obscurity just before V-] day in 


y + / 
i I 


hehind | legacy 1 a testament partly writt 
Dehind him a legacy and a testament partly wi 


instaking records of experiments and theories 

. Dr. Robert H. Goddard and his memory a 
; first true space and rocket pioneer. Because of this it 1s important 
erstand the highlights of his life so that we might better appreciat 
y as 1908, Dr. Goddard had started a serious study of th 
ockets for high-altitude research above the levels of ball 


1gig, he produced his now-famous 69-page monograph ent! 


wching Extreme Altitudes.” This study was the first published 


subsequently became the basis of his is We 


The initial computations for this paper were made 


Dr. Goddard was thirty vears old. It was during this period he calculated th 
; ae ; 
fuel, if used effectively, could lift a payload to great heights by rocket pow 


(x March » 1920 (Seventeen 1 fter hi t 


years after his first monograph), D1 


published his second and last Smithsonian Report No, 3381, e1 


pellant Rocket Development,” describing the progress he had mad 
port with th following ¢ xampl ; 

“The first flight obtained during this period was on 

cket 11 feet long weighing 33.5 pounds. The height o 
maximum speed was about 500 miles per hour 


I 


“A beginning of the problem of automatically stabilized vertical flight was 


made, and the first flight with gyroscopically controlled vanes was obt 
April 19, 1932. . .. The method of stabilization consisted in forcing vanes 
blast of the rocket by means of gas pressure, this pressure being 


small gyroscope.” 


He concluded his last report in 1936 with these words: “The n« 


velopment ol the liquid propellant rocket is the reduction ot wel 
mum. Some progress along this line has already been made.” 





Part of the progress is exemplified in the new Vanguard earth satellite launch 
ing rocket which reduced the over-all empty structural weight to four per cent of 


the total weight as compared with eight per cent for its predecessor, the Viking. 


All of Dr. Goddard’s writings and thinking on rocketry were directed toward 
peaceful uses. From his days as a young, unknown physicist in Worcester in 
igor until his death, Goddard was basically interested in improved methods of 
exploring the upper atmosphere. After long research on the problem, he had come 
to the conclusion that the only practical way to reach great heights, both with instru 
ments and ultimately with human explorers, was by rocket propulsion. Un 
til this time, rockets had been used mainly for fireworks and for shooting life 


lines to distressed ships at sea. 


~ 
Som! of the scientific phenomena Dr. Goddard was interested in investigating 
were: the density, composition, temperature, and height of the atmosphere; the 
nature of the aurora; cosmic and ultraviolet rays; and the earth’s magnetic pull 
There is a striking parallel between his “package” of experiments and those of th 
International Geophysical Year. 

Among Goddard’s more significant pioneering investigations, which were firsts 


in the embryonic field of rocketry, are the following: 

1. He developed the basic idea for the “bazooka” in 1918, although it was not 
used operationally until World War II. 

2. He developed a rocket motor using liquid fuels, fown‘by him in 1918 anc 

He developed ket t g liquid fuels, fi by | 8 and 

preceding the German V-2 by nearly eighteen years. 

3. He was the first to shoot a rocket faster than the speed of sound. 

4. He perfected a gyroscopic steering mechanism for rockets ten years before 
the Germans developed theirs. 


5. He was the first to use vanes in the blast of a rocket for steering purposes 


0. He patented the idea of step rockets, which 1s the basis of our earth sate 


lite launching vehicle and many military missiles. 


7. He developed a mathematical theory of rocket propulsion and rocket flight 


on which most present-day military and experimental calculations are based, using 


the important “optimum velocity” theory. 
8. He first proved, by actual test, that a rocket will work in a vacuum. 
9. He invented the first smokeless-powder rocket. 


10. He invented the first recoverable parachuted rocket instrument container by 
using the gyroscope to eject it. 


That this humble genius made so many scientific advances that were not 


widely recognized during his lifetime is but another example of how the truly great 

minds of the world are not fully appreciated until they have passed from the scene. 

In Goddard's case, encomiums to his many basic contributions as the true father of 
the science of rocketry are only now being justly paid to him. 

WituraM M. GreENnwoop 

Student in Mechanical Engineering, 

U nwversity of Virgimia, Charlottesville, Va. 





Flight into Space 


The most umpelling reasons for our interest mm space travel are 
the natural challenge of man. to explore the unknown, the chance 


of new technological discoveries, and increased military potential 


James W. Useller 





and ace fligh pect of probing the outer recesses 


the toremost topics Mr. Useller 1s the universe. This reference to scie 


e two ol 
Research ¢ rf ati a 

Seldom t 
{eronautics 


our civilization been este Clee bin eve 
cha 


minds ot everyone ists includes scientists in practicall 


has a new era in rv held from astronomy zoology 


ushered with su prominent and To these men space flight opens a new 





spectacular beginning as the launch 


} ' 
man-made satellite 


With this event, 


first 


i 


transtormed from 


| 


rai a 


vas a 


isinterest to one ol 
versation, 

derstand the challenge that is 

presente vith the arrival of the space 


ssary to several 
ns: Why do we want to 


What effect will 


this 


examine 


space 
ind future 


flight 


genera 


Tlons ~ space be ac 


omplished? Finally, it would be worth 


some impression ol the 


task and of our current 


status, 


Why d we Wal 


it to travel in space? 


There impelling reasons. The 


first ot s the natural challenge 


to mar exploring the unknown 


The se nd reason is the technological 


advancem that the medium of space 


flight offers to science. The third rea 


son is the ilitary potential of 


flight 


Wi 


Wl 


space 


now torming the tools that 
enable us to make our first 


ventures into space. As in the past, the 


lure of the unknown holds a challenge 


that man must accept. This desire to 


conquer the unknown 1S the same 
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spirit that prompted Colur 
westward trom Europe and 
to sail around the world 


As 


desire 


famous explorers had the 


he 


make 


these 


to enture into t unknown 


parts of the earth and new dis 


1 


coveries across the uncharted areas of 


= , 
our globe, so does the space pioneer 


have the same desire to venture into 


the unknowns of space and explore th 


It is 


venture 


¢ 


vast reaches of our universe this 


burning desire into 


the unknown ll be the in 
ce behu 


portant driving for id our ft 


ture space exploits 


However than a 


sol 


desire for adventure is needed before 


willing to launch ourselves into 


We 


we are 
the 


The ex 


promiuse 


space. need a justification in 


form ot some material Nn 


plorations of Columbus held 


of easy access to the gold, spices, and 


riches the East. Similarly, the ex 


hold 


ot 


plorations of the pioneer 


or vast untapped 


space 


promise for us treas 


of scientific know ledge 


ures 


Closely allied to the space pioneer 


is the scientist who 1s looking rorw ard 


to unlimited advances through the 


medium of space travel. At no time 


in history has the scientist been so 


enthused as he 1S today with the pros 


door 


their 


se 


r which 


arch 


1 } 
Knowiecge 


planets 
Che 


benefits 


the 


al 


rations 


ane 


id 


that 


through scient 


nits 


ire 
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inend 
Int 


itselt 


ruture 


them 


no 
Iny 
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ers 


ruture 


pote ntially 


1avance 


imagination, Now that 


capability of 


himsel 


and 
SUPT 
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more 
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hi 
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than 
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10On 1S Ds 
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he 


d perhaps 


he 


ASIC 


it must be admitted that there 


he an 


pronts. 


immed 


In 


immediate 


other 


tent to 


hi 


eventual return is in 


und, 


Ww hic 
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matter and the 


control 
natural 
extent 
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his 
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re also nebulous, but it is certain that 


1 strong position 1n the world of 


future requires the ability to operate 


in space. Satellites, for example, will 


be important as observation posts of 


yoth surface activity and weather de 


Rece ntly. the 


lw ide 


elopments potential o 


the satellite in work communica 


tion has been demonstrated, and there 
are other applications of these “man 
1ade moons” that will have a strong 
impact on future military planning. 


The 


planning is not very well defined. The 


exact role of space in military 


situation somewhat analogous to 


held 


years ol 


18 
airplane during the 


World 


War. It may be recalled that, at 


that by the 


arly the First 


the beginning of 


airplane was used solely for 


the 
— 


reconnaissance purposes. Sim 


ilarly, we now think of space 


satellites as reconnaissance vehicles. 


However, with the passing the 


years, 
airplane has de veloped to the point 


the major weap 


where it is now one of 


ons military arsenal 


in 
The 


nicie 


our 


development of the Space VE 


is not yet Some people 


have expressed the feeling that the 
nation that controls space will control 
Thus, if 


, 
used ultimately 


+] ] 
he earth space vehicles are 


to be for military 


poses, we must prepare 


seives 1n 


space, 


of the 


second 
“What 


ht have on this and on fu 


hs INSIDERING the 


origina 


questions, effect 


space fit 


y 
4 


ire generations?” it is well to note that 


begin Our experiments 1n space 


| be co vast amounts ol 


nearly every scientific field. 


Many 
pointless and appear to 
Howe 


why these observations 


of the observations may seem 


no obvi 
ap 
be 


ng made, one must likewise appreciate 


have 


1 
ous useful purpose ver, to 


preciate are 


the viewpoint of the scientist. 
It is peculiar with scientific research 
ers that they become absorbed with the 


intricate details of their work to an 


extent that they appear to lose sight 


of practicality and tend to deal with 


abstractions. In a basic science, it 1S 


difficult for a scientist to ascertain al 
ways the application or ultimate prac 
ticability of his efforts 


62 


the 


World War I, eee assured that ultimately 


i. 


His posiuon is illustrated DV a 


told about the English physicist, Mi: 


chael Faraday’s 


pio 


work in electromagnetism had a pro 


found effect on our later understand 


ing of electrodynamics, leading to use 
ful electric 


It 


dred 


power. 


has been told that about a 


years when Faraday 


ago, 


questioned in the British Parliament 


about the value of his experiments, he 


replied, “I can’t tell you what it wi 


be good tor, but I'll tell you this: one 
of these days you will be taxing it.” 
Thus, 


the 


1 


although we cannot alw 


sec lInk between our scientinc ex 


periments or discove 


their ultimate application, rest 


they w 


be developed into practical ber 


ehts for society. 


| 


There are immedi: 


from space research that 


1 today. For example, there 


} 


eve 


' 
store such things as observation 


weather throughout the worid 


means of satellites; improvement 


communications, particularly intercon 


tinental television transmission: ad 


vancement in modes of transportation; 
and the ability to map the world and 
its neighboring planets to determine 
their shape, size, weight, 


sions more accurately 

It is possible that the weather not 
but, at 
1 Atter 
} 


opserva 


only may be observed some 


] | 
future date, also controlle« con 


tinuous worldwide weather 


tion over a prolonged time, 


it is within the realm of possibility that 


man will come to understand 


source of the weather con 


With this basic 


standing, 


the 


ditions under 


it becomes entirely 


that he will be able to 


possible 


exert forces to change he pre 


valling we ather conditions 


It appears feasible, and in fact eco 
nomical, to use satellites as reflectors to 
improve long-distance television trans 
mission, For example, a satellite that 


orbits at an altitude of 22.000 miles 


above the surface of the earth has a 


period ot revolution of 24 hours. Thus, 


as the earth rotates the satellite will 


appear to remain stationary above the 


same meridian on the earth with only 


some slight wandering to the north 


story 


leering 


was 


ays 


ries in 


and south of 
could be cor 
If 


diameter 
Ocean | 1 North Ar 


this sate 
in 
lantic 
and I uroj ce, 
tive reflector n 


tions between St 


of the 


econom 
have been 1 
that it could 
about $2 

it has been estiin: 

a million dollars to 
to Europe t 


transmitting \ 


| he M are Ooniy i rev ot 


attracti\ uK inces that m 


the 


th 


accomplished D\ le application 


] 7 
already know! pace te hnology 


are undoubtedly many other 


that the fut that 


} 


dreame ad 


are 
upon the 
Is ho doub 
developn 
space expl 
cannot vet 


The 
the Space \g 


mos 
nor military 
the breadtl 
nature OF ¢ 
“society 

sense, The 
ciety oft 

years, 


may 


differences 


Howe \ 


edge obtained through space explora 


must the know 


tion for peaceful and beneficial pur 


poses and thus for the use of all mar 


kind. 


the free society of 


There fore, it 1s 


Imperative 


Western civ itor 


111Z 


lead the way in 


exert the major influence in the con 


tinual development 


our civilization int 
the Space Ave 


With thi 


oyress 


perspective for our ven 
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chemical 


IM pulse 


loc ities Tor 


3 


the 


~;wost 


space 


cussion, 


I 14 days. Beca 


woul 
planets move different elo 
would be necessary 

until Venus 

a minimun 

Thus, the 

than two 


to Mars. 


r irth, wol 
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New Army Materiel 


Aberdeen Proving Ground rece ntl) displayed new mobile artillery and 


antitank weapons, lightweight trucks. a personnel carrier armored 


with aluminum, and a new vehicle for recovering tanks in combat 


~™ ROUND warfare has pr 


the last fifteen years 


oyressea 
further in 
than in_ the previous several 
This 1S the 
N Tottoy, 


the Army 


opinion of Ma 


enturies 
comm anding gel 
Ordnance 


Md.., and 


, , 
e€ proved the statement during a recent 


( orps 


Ground, 


Proving 


; 


Aberdeen press demonstration of some 


the Army's newest trucks, combat 


ehicles, and artillery weapons. In 


ided were the [195 self-propelled 


m. howitzer and the T88 recov 


erv vehicle which were shown publicly 


for the first ime. Among the weapons 


ind vehicles put through their 


paces 
1 
were the following 


MM. SeELF-ProPELLED Howitzer 


105 
l'195.—This is a full-tracked, relatively 
ightweight (37,900 pounds versus 54, 

pounds for the M52), amphibious, 
Power 1S 


aluminum-armored weapon. 


provided by a 340-horsepower 
\Q1-628-1 engine coupled #9 an 
XT-3 


I inc h 


2 transmission. It has a 
W hich 


permits traverse Of 200 degrees 


turret ring 


(versus O¢ right and 


The how- 


from minus 10 to plus 


degrees 
eft traverse for the Ms52) 
' 


tzer eievates 


5 degrees 


‘h weapon designed to a 
350 rounds ot 

In addition to 
howitzer rounds, a 
round is provided 
has been sim 
accuracy improved 


»5 was to mount the 


howitzer 
the 


Was dec ided 


5-mm. howitzer T252, 1n 


though the recoil mechanism 


hvdrospring type, it has been 


' 


O permit quick change ol 
external 
run back into battery 


SeELF-PROPELLED 175-MM. Gt 
This weapon is a full-tracked \ 


easily maneuverable, lighter in 


, . ; 
than the 1162 (59,200 pounds versus 
98,000 pounds), and is capable of being 
ransported by large cargo aircraft in 


two sections. The weapon is designed 


to provide general artillery support to 
ground troops and close general sup 
port to armored columns 

\ crew of five is required to operate 
and fire the weapon. The vehicle is a 
with no 


low, all-welded steel structure 


superstructure and with an in 
ig ee dependently operated gun and 


turret mounted toward the rear 
of the hull. A hydraulically op 


mounted to the 


pete x erated spade, 
rear of the vehicle, anchors the 


} 


vehicle against movement by recoil of 
the gun. Ramming and loading are 
accomplished by means of a hydrauli 
combination rammer 


cally 


operated 
and loader, which is swung out of the 
way of 


The 


the recoiling gun when firing. 
vehicle is equipped with five 
road wheels, 


used for adjustment The 


pairs of which are also 
, 
venicle 


road wheels 


lockout 


unique in that all 


vided with hydraulic 


to provide 
or they can be 
characteristics 
ditions 
Power 
power, AQ 
XTG iI 
be traversed, m 


degrees right oO 


' nemi 
trans! 


gun can be « 


levrec 


| lus OS « 
Chis 


jectile ata muZZk 


weapon 


It also is capable 


type rounds 


IIYHE chassis 
changeable 
howitzer. the 


the lr Ig and 


SS-10 AND SS-11 
MISsSILEs. 


factured by 


ANTITAN 
The SS-1o0 and SS 
Nord Aviation 


are remote-control, wire { 


guided 


siles with a solid fuel propell 


} 


are capable of putting out of actior 


any tank known to exist in present-d: 


armies. These missiles can be hand 


carried, dropped by parachute, operated 


by one soldier, and launched trom the 


ground, a vehicle, helicopter 
plane 
The United 
contributed to 
SS-11 which, wl 
isa weapon compl 
ing greater speed, rat 
The contribution 


ness. 
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States was made under the U. S. Mu- 
tual Weapons Development Program, 
a part of the American foreign military 
aid progran 

The SS-1 antitank missile is bas 
ically designed for ground forces and 
1S being procured tor use by the U. S. 
Army. The SS-11, with a range more 
than double that of SS-1o0 (2,880 versus 
1,600 yards), is heavier than the SS-1 
(62 versus 22 pounds) and is being 
procured ior ¢€ ition 

The SS-1 is been adopted ws a 
standard itet equipment for U. S 
torces letermination regarding the 
SS-11 wil iade following the pre 
ently planne program for evaluation 


of this systet 


Mepium 
Recovery ehi the troops 
means tor ret ing disabled tanks 
from. battleti under combat condi 
tions. This ca ulity permits prompt 
repair oO s which might other 
wise be lost TS88 was built by 
Bowen-McLaughlin-York, Inc., and is 
unique in | gy designed specifically 
for this mi nm. Previous recovery 
hicles have ty onverted tank 
fact which tende comprom 
utility 

The TS88, s to go into produc 
tron, 1s hea ri ored to enable the 
crew to car§r\ mut ms muission under 
harrassing fir [he recovery equip 
ment consists ¢ i live boom capable 
ot lifting twentv-hve tons, a tow winch 
for extricating immobilized vehicles, 
and tow bars tor high-speed towing 
when terrain conditions permit 

Defensive armament for the crew 
consists of a cupola-mounted caliber 
so machine gun and smoke grenades 
to screen recovery operations. Major 
components suct as tracks and sus 
pension are common to the medium 
tank family with which this unit is 
designed to operate. This interchange 
ability simplifies supnlv of parts and 


maintenance in the held. 


ARMORED PERSONNEL Carrier M112 
As a result of cooperation between 
the Ordnance Corps and the aluminum 
industry it was possible to develoy 


welded aluminu irmor tor use on 


the M112 armored personnel carrier 
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at Ae 


rhe MI113E2 aluminum-armored personnel carrier, above, has a low-silhou- 
ette and is capable of amphibious operation on inland lakes and streams 


Above is the T195, a new full-tracked, amphibious, aluminum-armored 
105-mm. self-propelled howitzer. Below, the 8-inch howitzer 1236 





=~ —_— The vehicle is designed and built by Food Machinery and 
Chemical Corporation to replace the M59 armored intantry 
vehicle. Compared with the Msg, it is shorter, lower, nar- 
rower, lighter, faster, and has increased cruising range. Al- 
though smaller than the M59, the M113 can carry more 
troops. In addition, it is air-transportable and capable of be 
ing parachuted. \ flat-track Suspension 1s used. The vehicle 
has amphibious capability in protected waters such as in- 
land lakes and streams, 

The power train consists of a Chrysler 205-horsepower 
V-8 industrial-type liquid-cooled engine coupled through a 
single-speed transfer case to an Allison truck transmission 

whi h has SIX forward speeds and a torque converter 
The SS-11, above, and the SS-10, below, are remote- Steering normally is accomplished through a controlled 
controlled, wire-guided antitank missiles made in France. 
differential, but a set of external dry-disk brakes are avail 
able for making pivot turns. A caliber .50 heavy-barrel ma 


chine gun 1s carried on a ring mount at the commander s 


| 
cupola 


TON 66 Urmrry Treck XMy4o8.—In keeping with 
‘ ‘ ‘ demands for modern warfare, the XM4o8 was developed 
to provide a lighter %-ton truck tor airborne operations. 
his is one of a contemplated famil vehicles designed by 
Ford Motor Company and built around the components of 


the basic '4-ton Misr truck. 


{ fan ais tele a It is a general cargo carrier for use over all types of 


roads as well as cross-country terrain and under all climatic 
y ? ‘ . | 
conditions. W ith the addition of certain special equipment, 


It will ford hard-bottom water crossings when completely 


. re ~ ‘ submerged 
eS a ya J Men: i ae _ ot 
The self-propelled 175-mm. gun T235, below, is a powerful 
and versatile weapon. (All photos courtesy U. S. Army that of the standard *4-ton M2> truck (2.870 pounds as 


In the cargo version, the vehicle weighs less than half 


compared with 6,000 pounds). 

The vehicle 1S powered by a s-cylinder, liquid-cooled 
engine rated at 71 horsepower, driving through a 4-speed 
transmission with transfer case that transmits power to the 
front and rear axles. All wheels are independently sprung 
The front suspension consists of coil springs, while the rear 
tandem axles are sprung by means of articulated leaf spring 
bogies. 

The body and frame are of integral welded steel construc 


tion; space is provided for eight men and equipment, 
Inc luding driver Seating of passengers 1n the cargo section 
is accomplished by utilizing the flanged sides of the cargo 


s , 
box as s¢ it Dases, as 1n the heavier military trucks 


4-TON CONVERTIBLE 4x4 Carrier XM442E1 This is an 
experimental 4-ton vehicle built by Willvs Motors and 1S 
an outgrowth of the present ton light weapons carrier 
best known as the “Mechanical Mule.” This vehicle is 
presently being evaluated to determine the suitability of 
the platform-type carrier for larger payload ratings than 
that of the present Mechanical Mule and also to determine 
if the concept of the convertible platform has sufficient 
merit to justify further development. 

The vehicle would provide a personnel Or cargo carrier 
for use in forward areas by airborne infantry. Some of the 


features of this vehicle are compactness for air transport, 
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silhouette, good ridability, and accessibility the 


low 


: : , 
cargo space. The power plant is an aluminum, 4-cylinder, 


opposed, air-cooled engine which develops 100 horsepower 
forward ot the rear axle. 


make the 


air transportability. It has a 


and IS instalied 


Aluminum is used extensively to vehicle as 


light as possible for tubular 


liv 


aluminum irame, ast aluminum wheels, sealed aluminum 


brake drums, and wells in the flat aluminum platform lor 


retracting the seats The vehicle seats five passengers and, 


retracted, the platform becomes a 
For 


personnel and cargo, a cowl with windshield, 


with four of the seats 


cargo carrier capable of transporting 1,500 pound 
protection of 
top, and side and rear installed 


Unlike the Mechanical 


all tour wheels 


curtains can be 
Mule, 


this vehicle are independently suspended 


which has no Suspension, 


The parallelogram-type suspension with coil springs and 
shock absorbers provide excellent riding characteristics and 


permit hig! speed operation over rough cross-country ter 


rain. 


2 AR Truck M2s5E7. 


standard 2 mn ruck 


This vehi 
incorporating an experimental et 
gine capable ol rating on most tue ls available through ul 
modern 


wide 


the world This is of paramount 


Atomik Age 


importance in 


operatvions where rapid movement and 


dispersion of unit will greatly multiply the probler ol 


supplying the combat troops with specific fuels. A further 


reason for development of such an engine is the great 


proved fuel economy of the Diesel type. This type 


under consideration for many other vehicles 


> ) Rx8 ( 


arco Truck, XMgq1 The 2 
the backbone of Army transport. The XM41 


ton truck 
is historically 


a new deve 


lopment which, through lighter weight 


versatility, 18 better able to furnish the Art 


atomic-age applications, 


increased mobility tor 
The vehicle 1 i 


which also will inc 


part of a new intermediate truck 


ude rt and 6-wheel vehicles of 1 


1° ton capacities The XMa1 has high mobility, low Sil 


Emphasis has been placed on using 


houette, and floatability. 


commercially a ailable components It 1S powered by i 


Chrvsler V-8 engine driving through an automatic trans 


independently suspended using 


mission \l wheels are 


torsion bars \ unitized type of hull is used to permit com 


plete enclosure and protection of all power-train components 


except the drive shafts to the wheels. This hull also permits 


t > >} ] } } »] ] . | 
the vehicle to be floated in relatively smooth waters, making 
it independent of bridges. 

Special lightweight low pressure tires are used to lower 


the silhouette and improve mobility over difficult terrain. 


Aluminum has been extensively used to achieve the light 


weight needed for air transportability and floatability. 
The engine, transmission, and transfer case are installed 
in reverse of the usual order, with the engine mounted 


behind the cab in such a way as to facilitate the use of 


future engines such as multifuel types and gas turbines 
This also locates the accessible 


engine in an position for 


simplified maintenance. 
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vehicle, above, 
cargo-personnel 


TSS armored recovery 
Below is the XM408 


The new 
25 tons. 


eae 
Abov e, 
Below the 


the 2.5-ton, 8-wheel-drive cargo truck XM410. 
XM443E1 aluminum personnel carrier. 


: 
— 


> “A. v 
* 


“3 





can lift 
carrier 


The Ordnance Scientis 


The highly trained and skilled civilian professional is the backbone 


of Ordnance service in the Army and provides the firm base of support 


u pon 


VER 400 


Rabelais said that “Coin ts the 


years ayo, Francois 


sinews of war.” This is true 


However, money will get you little 


unless something worth buying is 
ivailable. 

Today it is possible to buy a wide 
variety of excellent equipment for war. 
In the United States a 


great part of 


this equipment is conceived and de 
signed by the scientists and engineers 
of the Ordnance Corps of the United 
States Army. 
That part ol 
Army 


and developed within the laboratories 


the combat equipment 
of the which is not designed 
and arsenals of the Ordnance Corps 
is, with some exceptions, designed and 
developed under contract with the Ord 
nance Corps by civilian concerns. These 
contractors use Ordnance Corps con 
cepts and data, and are also, with some 
exceptions, guided by Ordnance scien 


tists and engineers 


- World War II we 
It 


is foolhardy to fail to take advan 


learned that 
tage in peacetime of improvements in 
weapons systems which are made pos 
sible by current scientific advances. So, 
today, we are making every effort to 
stay in the lead in the development ot 
combat equipment which will be so et 
fective that our enemy will hesitate to 
require us to use it. To do this, the 
Ordnance Corps employs about 12,000 
professional, scientific, engineering, and 


technical personnel. 
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Deput 
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Powell 
{berdeen 


ing Ground, Md 


Colonel 
Commander, 





Let us consider the part pleved by 
the scientist and engineer in tue Ord 
nance Corps. Perhaps the simplest state 
ment on the subject 


without the engineer, the Ordnance 


Corps ould not function 


the same statement pertains to ove! 


other 


100,000 


These latter include the soldiers, m« 


chanics, storekeepers, lawyers, person 


nel managers, and 


hundreds of other 
categories of salaried and wage-earning 
men and women. Therefore I will try 
to spell out some ol the more important 
matters which highlight the position 
of the scientists and engineers the 
Corps, with emphasis on the civilian 
Ordnanceman. 
The mission of the Ordnance Corps 
is that of providing and servicing ord 
nance matériel for the 
Army, and, as assigned, 
for the Navy and the 
Air Force, and of pro 
viding ordnance ma 
tériel for foreign-aid 
programs as prescribed 
A schematic of the organization of 
the Office, Chief of Ordnance is shown 
in Figure 1. There are three divisions 
Industrial, Field Service, and Research 


and Development. There is also an 


would be that, 
However, 


people in the Corps. 


which the ground forces must depend for effectiveness in combat 


Office of Manpower, responsible for all 
Prac 


all the Ordnance scientists and 


personnel and training matters 


tically 


engineers work for the three Divisions 


The base for the performance ol! the 


Army Ordnance mission lies in the 


operation of the continental organiza 
tion which is under the direct control 


of the Chief of Ordnance. This is a 


vast system of facilities and people, 


comprising about 2,000 Ordnance of 


heers, 111,000 civilian employees, and 


130 major subordinate elements 


r YHE control of the system is ex 


" ervised either by the Chief of 


Ordnance, who reserves the direct 


control of certain elements to himself, 
or by the delegation of “operating con 
trol” (a modified form of command) 
of some elements to a division chief 

A recent review of the equipment 
situation shows that of the matériel in 


Army 


indicated in the 


an American division the per 


centages following 


ordnance itériel: 


Initial 


mH pilte 
Suppli 


table are 
dup ple § 
Consumed 
ind Equipment in Combat 
Armored Division I 87 
Infantry Division 82 85 


Airborne Division 5 83 


These percentages give a hint ot the 
scope and magnitude of the Ordnance 
Corps problem in the development and 


maintenance of the combat effective 


ness of the Army 
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Behind the Ordnance service 


\rmy 


the Ordnance Continental System 


stands the Ordnance ci 

pro 
iding the 
the Army 


combat 


hrm as of support upon 


which must ultimately 


depend lor its eflectiveness. 
The Ordnance Continental System is 
vanned primarily with career civilian 


employees, 


; Senene we have within the system an 
organizavion W ith a military mission 
op 


the Ord 


which is, to a substantial degree, 


erated by civilians. Hence 
] 


nance upon 


ment ol 
from this 
nilitary 


limuted 


] 1 
trol, exclusive oO 


tives. In held installations ea 


nominated for stafhng witl research, 


personnel also calls for a civilia gineering 


iously designated as “‘assistant, and methods 


uty,” or “executive.” 
Military 


manding ofhcers and 


personnel ass ne 


scnior 


} 


or senior staff officers, are of 
Company-grade _ ofhicers 


instances, junior 


Corps is dependent 


well integrated and functioning mil may be assigne 


tary-civilian tean the accomplish rr as “project offx 


its m diate staff of the senior off 


This 


tageous 


ment ol 


Ordnance latter arrangement 


There 


Corps to be able to rotate military trom 


' , 
personnel through uccessive assign 


ments, worldwide in distribution, t 


! ] ] ' 
meet mulitary requirements while de 1 n per 


Darrassment 


} 
experic nced and com 
This 


j 
ment, together with other factors, has 


veloping broadly 


petent mulitary leaders, require manager raction 


ciency ol 


possible 


ade it desirable to develop a_ stable 


civilian force to provide continuity the train 


ind depth of knowledge within the _ problems o 


| , 
numerous problem areas solution ol 


+ th 


To mect es 


the Chiet 


rious requiren In arsenals, resea 


laboratori 


ng or prod 


Figure 1. Organization chart of the Office, Chief of Army Ordnance 
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ruture positions Of re sponsibility within 
the Ordnance system. 
Che 


the Ordnance 


result of 


organized and staffed is a_ structure 


with a solid base of civilian competence 


technical and mana 


is now one ol 


mpioyers Of professional 


world. 


j 


increased de 


the 


1 
tuhc personne 


appears that the 


' , 
new and improved I 


items Ol 
wil continue to require con 


| 
expansion of! professional 


crentinc work force. 


In recognition of 


entist 


1use, Corps 


in integrate | career program designed 


un a vital and dynamic scien 


inc and enginecring group The pro 


gram comprises four important el 


ments. These include recruitment and 


intern training, adv | 


and ck 


screction, iInces 


training velopment, and the 


' - . 
maintenance of a central qualifications 


inventory and referral (CQI&R) sys- 
tem. 


The 


Selection 


» , » Dp 
Coordinated Recruitment 


Program 1S designed to 


tain engineering and scientifh« 


and universities 
the pro I 


into 


It also results in the selec- 


tion of personnel for training and de 


. , 1] 1 
opment at advanced levels 
, 


. a 1 ] 
Under this twelve selected 


program, 


Ordnance installations 


througho it the 
States are assigned the respon 
r recruitment in specified 
meet all Ordnance Corps needs 
ssional and scientific personnel. 

ircumstances require that 
ment program yield an an- 

interns a year 

Training Program com- 
of planned 


off-the- 


assign- 


twenty-six 


prises 
yrientation, on-the-job training, 
iob schooling, and rotation of 
ments within the training installation 
imong the installations participating in 
necessary, in 


Chief of Ordnance. 


the program and, when 
the Office, 

The objective of the Intern Training 
provide the selected en- 


Program is to 


cineers and scientists with: 


70 


kground and appreciation 


1 


the Ordnance 


rganiz 


the Ordnance Corps, its functions, 


and procedures. 


IcIcs, 
An early orientation on the 
which his field of sci 


ing applies to Ordnan 


g 


opment Program is intended 
" 
the technical 


, 
selected ¢ 


government al fac 
2. Training 
agement, personnel, 
development. 
The Ce nt? al Oual fic ations Int C 


Referral System 


opportun! 


Ordnance 


1 On r tor 
occupations rr posit 5 


ified starting grade, or pay level, 


outside rec rulting is done to 


personnel. 
of this program 
Ordnance Corps 


group of professional scientists 


gineers, on a continental systemwide 
basis In iddition, the program serves 
to improve the personal sense of con- 


tinuitv and of “belonging,” which is so 


important in the development of the 
morale and esprit of a successful or 
ganization. 

In addition to the more than 6,000 


professional. 


and scientifi 
COT&R sys 
6.000 


engineering, 
personnel covered by the 
another profes 


there are 


engineering, and technical 
| 


per- 


] 


l under 21 additional 


sonnel emp oved 
category titles who are not yet covered 
by the COI&R system. 


The importance of professional, en- 


and technical per 


( orps 


In every 
bers of perso 
properly 
providing 
pl 1th 
echelons 


inan 


supery 


planning 


into 


group, 


c senio 


A 


ing, and scienti 


REVIEW of th 


umong the 


the COIKR syste the Corps shows 


! 
peopie are 


that 42 per thes | 


h 


in the senior rades 12 throug 


15). Among the professional, engine 


led 


tuded in 


ing, and technical 
the COI&R syste 
the senior 


What do a 


group 


« ientists do in 
They do all the kinds 


are inherent in the 


of things whicl 


scientific, engineer 


ing, and technical professions. 


They assist in the development of 


policy, direct projects, and do a major 


part of the thinking and planning es 
sential to the development and execu 
tion of all Ordnance technical pro 
grams Thev constitute one of the most 
important elements in the constant rut 
ning battle we are 


waging to ensure 


the security of our country. 
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Our \rmy's Newest \Weapons 


will be shown to \.( ). \. members at 


PHE FORTY-FIRST ANNUAL MEETING 


of the 
AMERICAN ORDNANCE ASSOCIATION 
at the 
Army Ordnance Corps’ Renowned 
ABERDEEN PROVING GROUND, MD. 


Thursday, October 8, 195« 
) 


: 


Since its first annual meeting at Aberdeen—torty years ago to the month 

members of the Ordnance Association have had the privilege of wit 
nessing Current tests and demonstrations of the latest research and handi 
work of the Army Ordnance Corps. “Ordnance Day” at Aberdeen has 
thus become a national tradition. 


Che occasion always affords leaders of American science and industry 
and the military services—active, reserve, and retired—to see at first- 
hand the progress which 1s under way and the needs for further coopera- 
tive effort. Ordnance Day 1959 will feature the latest advances in the 
hghting equipment of our ground forces. 


Individual invitations with reservation torms will be mailed to all mem 
bers of the Association July 30, 1959. Attendance will be limited 
members who have made advance reservations. Reservations will close 


October 2, 1959. 


See you with the Ordnance fraternity at Aberdeen on October 8th! 





Is There Life on Mars? 


Temperature extremes and atmospherw composition would not be very 


hospitable to carthmen but this does not preclude the posstbilaty 


that other forms of life are adapted to this strange environment 


Maj. James R. Randolpl 


tpt 








-vetatl 
begins at the edge of the melting polar 
ird the equator 
instead of movin, ip trom the equa 
tor, as on earth. What's happening 


that water Val 

Is moving towar 1 the opposite pol 
increasing the humidity so that clouds 
form at night and keep the heat in 
This permits tn vevetation to thaw 
nd stay thawed lony enouyvh to 


vrowiIng 
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Mars as it might look to approaching space vehicles (photo cour- 
tesy Dr. E. C. Slipher, Lowell Observatory, Flagstaff, Ariz 
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Riding on Air 


A number of vehicles that ride on a cushion of air are now under development and may foreshadow a revolutionary break- 
through in modes of transportation. Above is the Skimmer, a test vehicle being developed by the Navy Bureau of Aeronautics 
and below is the Curtiss-Wright Air Car. This type of vehicle can travel in any direction over smooth land or water surfaces 


ORDNANCE 





Defense ighlights Monthly Review and Outlook 














e Space Planning 


2. 


* | ' 
racking 


solid prope I] 


e President Cleveland vs. Paternalism.—sS« 


onnaissat 
ARPA 


gram witl 


] 


ana 
probes 
comes int 
ind proj ecause 
ARPA and NASA 
the Governme! 
Great Bri 


states auth 1 n | ! vunchit 


satellites, furt! dding t he growing list « 
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purpose, 


find no warrant for such an appropriation in the 


ind duty 


ol the general Government ought to be extended to the 


Constitution, and I do not believe that the power 


no manner properly 


or benefit. \ prevalent tend 


| yf individual suffering which ts in 


and 


end 


ency to disre he lin mission of this power 
duty should, think idfastly resisted, to the 


iat the lesson shou constantly enforced at though 


the people support the Government, the Government sh« 


not support the people. 
“The 


always be relied upon t 


; - 
Iriendiiness and < of our countrymen 


7 
Icliow ¢ izens 


In mus 


ve their 
fortune. This has been repeatedly and quite lately demon 
Federal aid 1 


tion of paternal care on the p: he 


strated cases encourages the expect: 


Governm 


’ ' 
weakens the sturdiness of our national character 


1 ‘ 
prevents the indulgence imong our people 


sentiment and conduct which stre 


common brothe rhood 


tenegoti ition 


e Defense Contract Discussions.—] 


gle management of weapon systems contracts are 


demanded a per 


i . ] : 
legislative mill. Renegotiation advocates 


manent law: opponents recommended it be droppe 1. The 


compromise seems to be a j-vear extension with a few minor 


changes that should aid a company that apy ie Re 


negotiation Board’s decision, and extends tl 


arry-overs 


An unrecons cconomiust has iske | Ww 
farmers, veterans’ organi 


inions, ind 


‘ } 
rotiated publi 


inflationary spiral. 
A single 


principal feature « 


weapons systems contracting iS 


Saltonstall’: 


manager fo 
f Senator Leverett 
improve Defense procurement practice. Defense officials 
the law 


iIpons, 


concerned that might restrict their flexibility in 


ae ape 
the larger missile industries favor 
and “small business” “ss th five hundred 


dev elopment or we 


the ide 2. em 
] 


ployees) 1s opposed, 


Cor ir Division of General Dvnamics 


. . 
\ spokesman tor 


Corporation points out that eighty of its subcontractors on 


Air Force 


4 big business status! 


the Atlas program started as small business but 


ire now in 

e Naval Weapons Bureau.—Vice Adm. E. W. Clexton, 
Chief of Naval Mater il, is head of the study group | 
Navv’'s Ordnance and 


Aeronautics into a Bureau of Naval Weapons 


lanning 


the consolidation of the Bureaus of 


His prob 


lem is to prepare enabling legislation to present to Congress 


hefore the summer recess and to arrange the details and 


timetable. 
The combined staff will comprise about 4,400 personnel 


in Washington and 200,000 in field activities. The new 
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Weapons B 


Navy’ 


resears 


Tank Production. 


1 
| space vehick sit vrat rto know 


e Medium 


lor n s in 
] 


, = | 
Army was able to out about 22 million 


2 Atlas 


for production of 180 new 


the portion 
IC BM missiles ) t 


M60 


proximate cost ol 
Corporation 
mounting 


Howe 
the Na 


guns, 


! 
ISSLIC 


ven the m 
has re ported that t 


enough air-to-air SJ 


Mmissiies [Or 


e Underground Communications. 


— , 
miussile vunching Sites [rom contre 


to damaging A plan to do 


ions through the 


Air 


] 
rf ow-trequency tr 


the 


by sci 


] 
property 


1 
has Wworke 
ness tl 


] 


reported 


Officers in Industry. 


e Retired 
} il 


vers 
lefense equ 


} } 


earins 


The De 
Statutes tl 
military 
the Defer 
ployed by 
ment an 
knowledg 
Their 
1] 


broug! t 


1 
SKI 


N ition 


s 


e Hydrogen Bomb Blasting. 
thal 


out an artil irpbor on the 


AEC plans 


] 


pioratory 


Irrics out 


| 

bue Sounc 
| 1 
pomp 


to make a further inland 


] 


the tundra for irbor. By burvyin 


out tne 


re | 


aig 


the bombs 


pre “2 should not € xceed S per cent 


ihout 35% feet the fission products of the atomi 
homb “tri 
ibout four months 
1960 and 


il benefit the opera 


irea 1s only open to the sea 


Since the 


of the year the survey will not be finished until 


the shots fired in 1ro61. As an addition 


tion may open up coal seams known to be in the area 
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Space Exploration 


An Editorial 





1.0.4. Post And Division Officials 
Hold First Conference In Washington 


( 


A.O.A. President Louis Polk, center, addresses meeting of Post and Division 
officials. Other speakers were, left to right: Col. L. A. Codd, executive vice- 


president; Capt. J. M. P. Wright, director of Posts; Everett L. Baugh, chairman 
of Divisions; Col. Henry N. Marsh, vice-president for Divisions; Henry T. Luria 


vice-president for Posts; R. E. Lewis, managing editor, OrpNANce; Maj. Gen 
P. Mechling, director of Divisions; Weber deVore, president, Philadelphia Post 
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Association Affairs Post and Division Activities 








Yankee Post Members Tour Exhibits. 
Hold Meeting At Boston Science Museum 


Maj. Gen. August Schomburg, left, 
presents citation from the Secretary 
of the Army to Col. John S. Pfeil, 
chief of the Boston Ordnance District 
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Post and Division Activities 





Association Affairs 





San Francisco Post Commemorates 
Founding At Spring Luncheon Meeting 


At San Francisco Post meeting were |. to r.: Willis M. Hawkins, guest speaker; Rear 
Adm. M. E. Arnold, commander, Fleet Air Alameda; Lieut. Gen. C. D. Palmer, Com- 
manding, Sixth Army; Maj. Gen. H. A. Parker, Commander, Western Air Defense 
Force; Post Vice-President J. L. Ashby, vice-president Kaiser Steel Corp. (Army photo). 
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Association Affairs Post and Division Activities 





( t ; ( 


Underwater Ordnance Division Meets 


At Navy Submarine Base, New London 


Members of the A.O.A. Underwater Ordnance Division attended a 3-day tech- 
nical conference at the U. S. Naval Submarine Base, New London, Conn 





Loading Section Discusses Numerous 
Topics At Burlington Conference 
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Association Affairs Post and Division Activities 
Milwaukee Post’s “Revival Meeting” 
Features Admiral Clark As Speaker 





tie 


Propellants And Explosives 
Section, Materials Division, 
Meets At Picatinny Arsenal 


Rear Adm. John E. Clark, deputy director of ARPA, center, consults with A. B. 
Goodspeed, Milwaukee Post secretary-treasurer, left; J. A. Anderson, Michi- 
gan Post vice-president; Algie Hendrix, Milwaukee Post president; and Robert 
Uihlein, Jr., right, general meeting chairman and Milwaukee Post board member. 
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Defense contract work taees sound engi 


nuity. eyelid ip 8 trick for DOD as well as 

research, development engineering, h_eng 
Liiatioe and assembly We can lendle cee in . 
part, at any stage from original theoretical conception to re 
of operational assemblies. If our unusual abilities and capacity cau help 
you, contact any American Car and Foundry sales office or: Director of USA's Ser-aninell Snes’ 
Defense Products, American Car and Foundry, Division of @C € Indus- ICOM is grovnd-tensported 
tries, Incorporated, 750 Third Avenue, New York 17, N. Y. Sales Offices: ond lounched by this rug 
New York—Chicago—Cleveland—Washington, D. C. —Philadelphia—San , Ne ee 
Francisco—St. Louis. aivenaiie er adie Se 


prime contractor 


















AMERICAN CAR AND FOUNDRY 


Svieduete fer Setehee 


For exampie: Rocket Engine Cases+ Missile Ground Support 
Art ery Shelis «+ Radar Structural Members+ Armor Plate+A 


S 





UNTER-KILLER 


Vi T R A ITN | N G 


NTDC’S* ANTI-SUB TACTICS TRAINERS BY ERCO 
AD-SN. PSM-1, S2F-1, 256-4 Man-machine task analysis (instructor and crew) — 
P2V-5, P2V-7... AND NOW THE S2F-3 maximum learning transfer. 
PROVIDE INTEGRATED CREW TRAINING ’ ; 
Automatic self-checking system—maximum utiliza- 
FOR THE MEN SAFEGUARDING OUR , i : 
tion through minimum maintenance. 
SHORE-LINES. THIS LATEST ERCO 
7-MAN TEAM TRAINER SIMULATES ALL 
ASPECTS OF ANTI-SUBMARINE 
WARFARE FROM SEARCH, TO TRACK, TO KILL Largest magnitude simulator for team training. 


+ 
NAVAL TRAINING DEVICE CENTER 


SION OF 


Complete environmental realism 


Completely activated tactical equipment. 


NUCLEAR PRODUCTS ERCO, DIV 
QCFf INDUSTRIES. INC. RIVERDALE, MARYLANO 


ARBURETOR . HIPPER ar 
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Exclusive all-wheel drive puts pulling power on the front end of the Austin- Western oll purpose grade 


Speed operations, simplify logistics with 
all-wheel-drive Austin-Westerns 


their full 13-ft. blade 


Versatile Austin-Western power graders times by using 
outperform all others ... do so many width, set ata 42° angle for maximum 
more types of jobs than any other single 

the market! They eliminate Austin-Westerns a 


for two graders to perform in a straight line ; all-wheel 


power. You can only with 
grader on 
the need 

specialized tasks, such as fine or rough Steering le 
sloping, ditching and short- rear to compensate r the 


Ss you Sst and ! { ( diade, and ¢ 
id 


powerful I tS avanaoie r added 


“ft 


grading, 
radius-turn grading, thereby simplifying sidethrust of a fully loaded blade which 
logistical support problems knocks ordinary graders off a straight 


use of then 


I blade widt 


7 2 line course if 
Low maintenance requirements , 
is attempted. All-wheel stee 
Austin-Westerns are dependable; down- gives the A-W an amazing 
> . > t 7 cf 
time is low. They are quality built to stay manueverability 
in Operation under the most rugged 
conditions. A-W’s are simply designed Driving power in every wheel 
for fast and easy field maintenance. All-wheel drive puts power up front tor 
Military planning ts easier with A-W’s plenty of push-pull traction on every 
on the job. They can be relied upon to surface. There is no front-end dead 
perform a definite amount of work, weight to push around on an A-W! 


because they have a proven capacity. All 
controlled from the cab without slow- base construction by fast handling of concrete form 


per yn mn he hydra 
operations ca oe ydraulically Austin- Western 210 hydraulic crane speeds cir 


You can increase blade payload 


pi. Ow 


AUSTtIN GED: WEStE|SM covsisucson cournew owsion mR 


<_ , 
AURORA. ILL BLA 


BALDWIN: LIMA: HAMILTON 


Power graders ° Motor sweepers ° Road rollers . Hydraulic crane 





Association Affairs (Contd.) Post and Division Activities 





Dr. Herbert F. York Is Guest 
Of Honor And Main Speaker 
At Washington Post Meeting 





Comdr. E.P. Huey Is Guest Of Honor 
At Meeting Of Chattanooga Chapter 


At Chattanooga, seated, |. to r.: S. R. Parry, Combustion Engineering, Inc.; Comdr 
FE. P. Huey, guest speaker. Standing, |. to r.: H. F. Torok, Chapter chairman; Rear 
Adm. A. F. Richardson, toastmaster; R. W. Cuthill, Tennessee Valley Post president. 


86 ORDNANCE 





IN THE RACE TO OUTER 


Erns 
Each of the 


in the wings 


t Stu! 


on a boiler at it 


jeveloped, wi jrives a 200-kw turbo 


generator in the base. Cooled by frigid 


} + 


outer space eat diffusers, the steam 


reverts to water is pumped back to 
the boiler to be use rf and Over again 
generated drives the 


rocket in 


The current thus 


main propulsion unit, an ion ’ 


which powerful electric fields accelerate 


charged particles, shooting them from 


the rear of the rocket exactly as the elec- 
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SPACE 


Cosmic Butterfly 


the E 
peeds 
Butterfly 
Half wayt 
and the io 


craft 


down t irriva 


Since its thrust is 


entirely 


to cope with the gravity of major i 


the C Butterfly never land f Amer 


AMERICAN BOSCH ARMA CORPORATION 


S / 


osmit 
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apt. J. M. I 
ion’s Washingt 
During the co 
ratulatory teles 
Keating (N.Y 
ident of A.O.A., 
H 





Rochester Declares “ A.O.A. Day” As 
Empire Post Hears Senator Saltonstall 


\r 400) Ter 


P 
ons @ 
f 4 
ra 
Brig. Gen. John W. Cave, Assistant Chief of Army Ordnance, left, congratulates : 
Col. Charles F. Mosher, retired chief of the former Rochester Ordnance district. ntinued on p. 


ge ORDNANCI 





Bring a friend to Aberdeen 


on 


ordnance day 


October 8, 1959 


Phe Forty-first Annual Meeting of the American Ordnance Asso- 
ciation will be held at Aberdeen Proving Ground, Maryland, on 
Phursday, October 8. Guided missiles, rockets, tanks, guns, fire con- 
trol, and other modern armament will be displayed and tested for 


\.O.A. members. 


Bring an interested friend. If he is not an A.O.A. member have him 
send in this application right away. (70 attend he must be am miber 


and have an Ordnance Day reservation by September 30th.) 


USE THIS APPLICATION TODAY 


AMERICAN ORDNANCE ASSOCIATION 
Mills Building, Washington 6, D. C. 


NAME 


ADDRESS 


COMPANY POSITICN 


( 


Plus FREE A.O.A. lapel emblem 


Don’t Miss the A.O.A. Annual Meeting October 8 
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General Medaris Is Guest Of Honor 
At Annual Meeting Of St. Louis Post 





Record Crowd Greets General 
Schomburg As Dixie Post Meets 
At Fort Eustis Officers’ Club 


Ai Astrodyne’s plant in McGregor, Texas, this Oliver-Farquhar 2140-Ton 
Hydraulic Extruding Press does its work in the silence of its own cell, com- 
pacting today’s powerful solid rocket propellents. All movements of this 
unique press are programmed and recorded in a central control bunker placed 
at a safe distance from the unmanned press cell 


Write, wire or phone for complete information or ask for our recommen- 
dations and proposals. The Oliver Corporation, A. B. Farquhar Division, 
Press and Special Machinery Departments, York 4, Penna 
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Automation cut its teeth on the telephone 


...how ITT’s early work in telephony aided the advancement of automation 


lhe dial telephone exchange was one of 
Tod iV, 


switching and new electronic techniques 


the first examples! 1utomat 
for automation are altering the opera 
tions of virtually every business and 
industry. 

It was natural that ITT System com- 
panies, pioneers in the first, should be 
leaders in the second. 

Customers have ranged from mail- 
order houses, railroads, libraries and oil 
companies to the air forces of several 
NATO governments. 

There have been dramatic results. 
One example is the automatic check 
processing system developed by ITT 
System companies for one of the na 
tion’s largest banks. It codes, sorts and 
verifies checks. [t performs all normal 
bookkeeping and accounting operations 

for demand deposits 


Another is the automation system for 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 


ITT COMPONENTS VISION « ITT FEDERAL C 
AIRMATIC SYSTEMS RPORATION * KELLO<¢ 
CORPORATION DERAL ELECTR 2 RAT 


a large steel mill which records the pro 
gram of requirements for every job, then 
feeds back information to production 
control centers as each phase is com 
pleted 

Still another: the first automatic U.S. 
post office, now under construction in 
Prov idence Rhode Isl ind 

Hundreds of others could be cited 
Each required a complete understand 
ing of automation from the design of a 
simple switch to the functioning of a 
fully-integrated electronic complex 

The ITT System has many specialists 
in this field. Among them: Intelex Sys 
tems Incorporated in retained-document 
1utomation; Kellogg Switchboard and 
Supply Company in automatic switch 
ing; Airmatic Systems Corporation in 
automatic-switch pneumatic tube and 
document conveyor systems; and ITT 


Federal Division in automatic test 


°e ITT IN 
HB ART AN 
ITT COMM 


STANDARD ELECTRIC RPORATION © LABORATORIES 
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equipment, both military and industri 
il. IT'T’s European subsidiaries add to 
this experience 

lo learn more about I'T'T’s abilities 
write tor 


in the area of automation 


further information. 


’ Broad Street, New York « 





ry 


o { ‘ . " 
YUALNAD HDIUWASAU ODAYV man) 1 
A 
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Space age research gets a new headquarters 


One of the largest and best-equipped research facilities in the nation is the 
new 16-million-dollar Avco Research Center at Wilmington, Massachusetts. 
Here, research and development in space age technology is already being 
conducted in areas ranging from missile re-entry to satellite design. From 
work such as this—and equally important work at the nearby Avco Research 


Laboratory—will come further contributions to national security and the 


Aveo 


conquest of space! 
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Powder Metallurgy Section Meets At 
Wright-Patterson Air Force Base, Ohio 


Powder Metallurgy Section officials and guests assemble before che spring 


meeting of the Section held at Wright-Patterson Air Force Base, Ohio 


ct. se A 


For centuries 

angles have been 

read directly 

... Now 
they can be read 
photoelectrically 
: ° Annual A.O.A. Awards Are 

and the information 
Presented To Outstanding 

transmitted Cadets at Texas A. & M. 

in digital form. ri 


W. & L. E. Gurley, Troy, N.Y. 


The Gurley Shaft Position Encoder 


tte for Bul ; YAN. anteet = fesenms ° 7" ° 
Write for Bulletin 8600-O inteers, an Thomas E. Reddin 
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is 
1492 again... 
in outer space! = / 


Philco Ground-Space Communications System 
commands and ‘Tacks DISCOVERER satellite 


DISCO ERER the | 


Brkt i LCcO 


GOVERNMENT AND INDUSTRIAL DIVISION 
WESTERN DEVELOPMENT LABORATORIES 
PHILADELPHIA, PENNSYLVANIA PALO ALT RNIA 
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Maj. Gen. Nelson M. Lynde, Jr., center, 


Detroit Arsenal during Armed Forces Week, inspects the official 


host to an 


given to new members at the Association's booth. 


booth are, left to right: Eleanor Piwinski, 
Margaret Bryan, Elaine Nizol, Sharon Francis 


Janet 


Betty 


A.O.A. seminar at the 


The ladies who 


Schonschack, 


Dowd 


and Judy 


A4.0.A. emblem 
“manned” the 
Donna Presley, 


Johnson. All 


are employees of the Ordnance Tank-Automotive Command and the Detroit Arsenal 





James W. Best 


N. MeCrary 


ARMY MOBILITY AND 
FIREPOWER NEW VOUGHT 
STL LU?) ARE A 


Chance Vought has taken the \v 
teers pace forward to w rk with tl 
Army in an important mission . . 
ing new technique 
defense area the 
Fon 12 years ¢ 
formance aircraft and strategic 
this company has sharpened its 
on the needs of the new Army 
On its own initiative, Vought has er 


gaged in new ind developmen 


programs 
Army 
concept 
in 1959 at the 
Design philosophi ind 
tion tailored to development of advanced 
aircraft and superior missiles are being 
adapted to the battlefield needs of total 
mobility and devastating firepower 
Vought’s talents will continue to be di 


rected toward fulfilling the re quirement 
of our modern Army) 
Advanced weapor I LS in. the 


broad spectrum of ¢ ha wcht fields 


of activity Other 1 ( in lude de ign 
and productio) rrormance 
aircratt. astron clectronics anti 
submarine warfare range systems 
management, commercial process con- 


trol systems 


OUGHT 
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wR 
wat 


ES ay x 


STRAC STRIKES ! 


They left in 30 minutes. With them 


ba All went aboard swift transport plane 

the same day, for this is a battle grou 

our “defense on the double” against lit 
STRAC ss mission ts to 


S. reaction to limited w 


i | ai 
—_ i 
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CLEVELAND CONTAINER | tsccuve tows of te Fir 
Control Instrument Division 
AND Discusses Future Program 
An Executive Board meeting of the 
Fire Control Instrument Division « 


CAN BE THE ANSWER TO MANY OF YOUR PACKAGING PROBLEMS. vened on April 14th in Washington, D. ¢ 


Division Chairman Dr. W. L. Barrov 





Sperry Gyroscope Company, Great Necl 
N. Y., conducted the meeting. 

Because of the diversity of subjec 
ter within this 


not to 


sentative 
ictivities 


Warren 


that jewel 


longer 


We manufacture spools and cores in 
a wide range of sizes suitable for 
rubber tubing . . . plastic film .. . in- 
dustrial tape . . . and for various types 


of wire, cord and ribbon. 


Usually of multiple layers of high 
quality chipboard . .. also can be 
made of jute or kraft when extra 
strength and rigidity are required . . . 
all closely butted and evenly bonded. 
Your trade-mark can be printed on 


the inside of cores. 


Our production facilities provide eco- 
nomical runs in small as well as large 
quantities. We will gladly supply all 


particulars. 





PLANTS & THE SALES 


SALES OFFICES: OFFICES: 
CLEVELAND NEW YORK City 
OETRolt WASHINGTON, 0. C 
CHICAGO co. 


suena 6201 BARBERTON AVE. + CLEVELAND 2, OHIO 
10S ANGELES ® 
ALL-FIBRE CANS + COMBINATION METAL AND PAPER CANS 


ROCHESTER, N.Y 
WEST HARTFORD, 
CONN 


ABRASIVE 
« SPIRALLY WOUND T S AN DR FOR ALL PURPOSES. 
JAMESBURG. W. 2 AU OUND TUBES AND CORES FOR ALL PURPOSES. DIVISION 
at 
OGDENSBURG, N.Y CLEVELAND CONTAINER CANADA, LTD. esnvesnne 
Plents ond Soles Offices: TORONTO AND PRESCOTT, ONT. Soles Office: MONTREAL 


PLYMOUTH, Wis. 





ORDNANCE 








/ 


5 
~x 
er 
oe. 7 
ort 
co? 








i 


it takes more than “know how” to solve major defense production 
problems: it takes plenty of production capacity, too. We have it: in 
equipment alone we count over 1500 major items in one plant. A full 
staff of engineers work here in research, design, development and pro- 
duction. And there are hundreds of machinists, heat treaters, ilies 
forgers, assemblers, riveters, foundrymen. Clearly, we have the capacity 
to handle major projects in whole or in part, at any stage from original 
ae to es assemblies. Contact any American Car and 










Foundry sales office or Director of Defense Products, American Car and i 

Foundry, Division of Q C f Industries, Incorporated, 750 Third Avenue, om : 
New York 17, N. Y. Sales Offices: New York — Chicago — Cleveland — Numerous hydraulic presses 
Washington, D. C. — Philadelphia — San Francisco — St. Louis. ve t0 


drow stompings and other 
not and cold forming ope 






AMERICAN CAR AND FOUNDRY 


DIVISION OF ACF INOUSTRIES, NCORPORATED 


Products for Defense 


For example: Rocket Engine Cases+Missile Ground Support and Installation Equipment 
Artillery Sheiis « Radar Structural Members «Armor Pilate «Armored Vehicies 


AMERICAN CAR AN 2) ANYTHIWN 
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Dr 
toffel 
caster, Pa 
Clock Sectior 
been unable 
from the 


Section be dis 


Dan A. Kimball Addresses 
ll Spring Meeting Of Tennessee 
U. S. Air Force Academy mascot “Mach |"’ in Valley Post At Huntsville 
spects nose dome—part of Texas Instruments 
infrared optics that lead falcon missile to impact 


INFRARED SPECS 
FOR THE FALCON 


Falcon Missile— as deadly as its feathered namesake 
— is guided to the kill by Texas Instruments infrared 
optics. Unlike nature’s Falcon, this Air Force missile has 
only the combative instinct, attack accuracy, and destruc- 
tive impact that are built into it at the design and 
manufacturing levels. 

Imparting these instincts to inanimate systems is the 
business of TI optics engineers and craftsmen. Leading 
designers and producers of silicon, germanium, quartz, 
and other optics for infrared applications, the TI optics 
team has fingertip familiarity with unusual materials 
suited to specific portions of the spectrum. In one of the 
nation’s best equipped facilities, TI optics specialists 
grind, polish and coat components with accuracy that 
exacts the most from even the weakest infrared signal. 
This experience can work for you. Whatever your needs 
... prisms, lenses, windows... TI’s full-time engineering 
service, modern computers, and complete optics facility 
can meet your requirements from design to delivery. For 
detailed information on any phase of precision optics 
technology, contact SERVICE ENGINEERING. 


O OPTICS DEPARTMENT 


TEXAS INSTRUMENTS 


INCORPORATED 
6000 LEMMON AVENUE 
DALLAS 9. TEXAS 
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ANEW NAME IN WORLD-WIDE SYSTEMS PROJECTS 


To broaden and extend 
services in keeping with the space age Hlins Radi 
Company has created Alpha Corporation i 
wholly-owned subsidiary to be staffed 
initially with Collins specialists and executives 
For a number of years, Collins has been engaged 
in a concentrated program of design, engineering and 
iastallation of comple x communication systems for both 
military and commercial uses. This program 
has resulted in the development of technical skills 
management techniques and know-how representing a 
significant addition to the company’s primary 
ictivity of developing and manufacturing 
individual units of electronic equipment. Alpha has 


_ 3k 
C'S 


DESIGNERS, ENGINEERS, CONSTRUCTORS, WORLD-WIDE @ RICHARDSON 


Alpha capabilities include technical systems management in all fields 
Test range instrumentation and communications Voice 


Integrated shipborne, airborne, and ground communications 


nghnly spec 
signers, ¢ 


produce 


" 


ready for operat 


ind quality 
Alpha will provide ‘‘on-the-job tra 

engineers and technicians assigned to the 
installations or furnish complete crews 


of skilled speci ilists to staff the finished project 


CORPORATION 


5 RA sues ARY 


TEXAS @ TELEPHONE DALLAS ADams 5-2323 @ CABLE ADDRESS: ALPHA DALLAS 


with special emphasis on = Space vehicle tracking and mmunication 


teletype and data transmission « Aircraft modification and overhaul 


e High capability remote control and switching 





Stepping stones to Space 


Rocke tds ne 


much of t 


“MISSION ACCOMPLISHED: 
DEPARTING LUNA 2205 ZEBRA’”’ 


OWER FOR 


] 


Storability 


ROCKETDYNE F2 


A DIVISION OF NORTH AMERICAN AVIATION, INC 





A TALENT AVAILABLE NOW FOR 


ANY WEAPONS SYSTEM: 


FOR SCATE— Stromberg-Car/son 
A | PONS Automatic Test Equipment 
toy A EQUIPMENT e Completely solid state; modula 


e Punched Mylar tape with photo 
electric reader programs tests at 
rates up to 7,000 bits per sex ond 
e Tests any weapons system, com 
ponent or sub-assembly 

e Follows weapons system from 
prototype to operational status 

@ Self-checking; self-calibrating 

e Detailed fault location down to 
the smallest resistor 

e Provides rapid HI-GO-LO and 
numerical evaluation as well 
permanent printed record 








@ Reduces cost and time of design 
ing test equipment for each indi 
vidual requirement becaus« 
most modules are standard 

e In a typical case, SCATE ha 
reduced a 12-hour manual testing 
program to less than 5 minutes 





a reduction of over 99 

Today’s SCATE system—cur 
rently in production for an ad 
vanced weapons system — is equal 
ly applicable to those of tomorrow 

H. C. Sager, Manager of Sales, 
is available to discuss your specific 
application. Literature on request 


Engineers with expe 
rience in the above 
area may contact the 
Manager of Techni 
cal Personnel at the 
address belo 


STROMBERG-CARLSON 


A DIVISION OF GENERAL DYNAMICS CORPORATION 
1400 NORTH GOODMAN STREET + ROCHESTER 3.N.Y 
ELECTRONICS AND COMMUNICATION FOR HOME, INDUSTRY AND DEFENSE 
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The Cocoa Division 
is one of the 
seven divisions 


of The Martin Company 


eS ek oa ay 
AVE 24 FEN 2 a 


BALTIMORE: DENVER: ORLANDO 
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Philadelphia Post Visits 
Bethlehem Steel Company, 


Presents J. C. Jones Award 
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; ali i i } purtotr ewis, fo . stati 
H EAT in military applications ioe, Reate © Nich Seas 
— ind Committees: Brig. Gen. David N 





Hauseman, Davisot ical Company ; 
ne 


Henry N. Marsl ice-president 


Divisions h G 


} 
‘ 


Techi ical I 
Phila 
District; L. (¢ 
Tractor Com 
Metlab Com 
eber, IP. secre- 
Post. 
Election 
unnounced 
vice residents, 
lirectors elected 
1 


>r., preside 


San Diego Post Receives 
for spot heat Charter As Fortieth Unit 
t b t t j Of Ordnance Association 
at sub-zero temperatures _ Eg aghe enim 
Developed in coordination with Engineer { ey; ‘ichard H. Meleney ae om Diego Post 
Research and Development Laboratories, a ail _— best — \. tra 
Ft. Belvoir, Va., Hunter Instant Lighting SPX _ he Admiral Kidd Club it 
Torches are unpowered, open-flame 
burners which can be lighted instantly 
with a match at temperatures down 
to —90 F. They burn any type gasoline 
or JP-4 fuel. Output range at variable 
pressures is from 15,000 to 200,000 
BTU /Hour for a wide variety of sub-zero, 
spot heat applications — small engine 
starting, start-aid for bulldozers, snow 
plows, earthmovers, special purpose 
equipment, de-icing bogie wheels and 
tracks, heavy-duty control equipment, 
etc. Also available as Portable Radiant 
Heaters equipped with radiant burner 
cone and polished reflector for field 
heating requirements in emergency 
situations such as tire changing, 
adjusting brakes, operating mobile ininieil neni Rabel 


consoles for fire control, etc. engine heaters, re flrigeration 
and air conditioning units 
are other Hunter products 
designed for military e rhe Annual A.O.A. Directory 
for 1959-1960 will be mailed about 
July 15, 1959, to the following: 
The national officers and directors, 
company members, members of 
Technical Divisions and Sections, 
officers and directors of local Posts. 


R & D for military heating and 
Any other A.O.A. member who 
will be 





MODEL SPX 2 
Meets field re- oS licat 
quirements for amt 4 apprcations. 
small and medi- } ; 

| Hunter personnel and facilities 


um size engine 
starting, etc. @ Weighs are available for all types of 


only 31% Ibs., less than 7 
wide,7!4" long,9!,”" high §& 
® Output range 15,000 to fair conditioning. wishes to receive a copy 
50,000 BTU Hr. @ Fuel | i sent one on request 
capacity, 1 pint @ Cold 
start as low as —90°F. @ The Index to OrpNance, Vol. 
XLII, also will be ready shortly. 
MaH-167 MH-162 MH-166 This is arranged alphabetically by 
' subject and author, with title page 


“Military “Space Engine 
Torches’ Heaters” Heaters’ for binding, and covers issues No. 
229 (July-August 1958) to No. 234 


(May-June 1959). It is available on 


HEATING AND request. 
REFRIGERATION SYSTEMS @ Address: American Ordnance 


As ociatio 5 Mills Buildi s. Wash- 
30523 AURORA RD. SOLON, OHIO iadten 6, D.C. a ee 
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GAR WOOD HC-4 CRANES devel- 
oped for military helicopter airlift, 
offer 4000 Ib. capacity ... fully hy- 
draulic operation. Cantilever-type 
boom telescopes from 8 to 16 feet. 


GAR WOOD -ST. PAUL DUMP BODIES 
are reinforced to eliminate spread- 
ing, sagging or warping. Telescopic 
and arm -type hoists are prete rred 
for smooth operation. 


EVEN THE HARDEST JOB CAN BE MADE EASY... 
by equipment that is easy to operate and easy to 
maintain. With Gar Wood, you get advanced features 
that give maximum ease of operation and maintenance. 


Check the complete line of Gar Wood truck equipment 


for ease of operation 


and maintenance 
O 


GAR WOOD 


GAR WOOD WINCHES will never 
stick or freeze! Clutch is fully 
enclosed to keep rust, weather 
and dirt out. Self-engaging 


clutch prevents slipping 


and construction machinery. Write to Customer Service 


Dept., Gar Wood Industries, Inc., Wayne, Michigan 
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GAR WOOD EXCAVATORS with 
independent travel let opera 
tor hoist or swing while mov 
ing. Compact machinery deck 


makes parts easily accessible 


y 
vwarWv00d 
INDUSTRIES, INC. 


Wayne, Michigan 





MACHINE 
BUILDING 
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CONTACT 
EMHART! 


Our booklet “EMHART . 
Its People and Products” 
gives you a quick 


briefing of our scope. 


Emhart Manufacturing Co 
Hartford 1 


Connecticut 





Bomb And Warhead Group 
Presents Technical Papers 
At Army Chemical Center 

Bomb and War 

of the Bomb, 

Amn 


New York Post Hears Tape 
Recordings Of Interviews 
With Korean War Prisoners > Nj : ikea: Maine i 
| ince, rt D. C.: “Warl 

nd Testing,” by Dr. Ru 
S. Naval Provit 
Ground, Dahlgren, Va.: “The Warh« 


for the Hawk Missile,” by Mr, Kobiall 


the 


Picatinny Arsenal 


\lso, “Possible Tactical Uses for Bio 
logical Warfare,” by Lieut. Col. R. M 
Clendenin, Fort Detri 
Concepts and Devel 
Warfare,” by D 

ick, Md.; 
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...NEWS IS HAPPENING AT NORTHROP © 


Demenstrating the platform of LINs 





is Dr 
Mar 


Inertial Navigation System 
\ ice 


President and General 


Will 
rer of 


i 


Ballhaus 
Nortr 


im | 


onics 


NORTRONICS REVEALS LINS... 
COMPLETE PRECISION INERTIAL NAVIGATION SYSTEM! 


A recent demonstration at Nortronics’ Guid- 
ance Symposium revealed the most advanced 
precision inertial guidance system ever as 
sembled Lightweight Inertial Naviga 
tion System — includes platform, platform 
electronics, environmental control and com- 
puter. Total system weight: slightly in excess 
of Equipment volume: 
than three cubic feet. 


LINS 


100 pounds less 


Actual working hardware, LINs is a complete, 
precision system for automatic navigation 
applications to advanced aircraft, drones, 
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missiles, and space vehicles. It is ready now 
the latest result of Nortronics’ more than 


of creative research and pro 


| vAval 


“ont 
contact 


twelve years 


duction in the field of automatic guidan 
and navigation systems. 


" 7 
If vou have the need to know more 


Nortronics today, 


youl 


regarding LINS for 
own system requirement. Nortronics’ exper! 
ence offers unique and proven capabilities 


in tailoring the design, development and 


NORTRONICS 
production of complete and integrated guid- HORNE FOR? 


‘ \ RN 


ance systems to your requirements, A Div n of Nort 
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DIX! 75 horizontal optical jig borer 


offers you increased 


Made in Switzerland 


ACCURACY : | Mensuremint im tacit 
VERSATILITY 
PRODUCTIVITY Me eA , Executive Board, Missiles 


And Astronautics Division, 
Discusses Future Meeting 


{ 
l 


Automatic positioning can be changed instantly 
to manual operation 
Projected optical setting direct reading to .00005 
for linear motions and | sec. of arc for built-in rotary table 
Linear optics provided with adjustable zero reference 
Simplified controls functionally arranged for 
greater operating speed and efficiency 
e 3” diameter boring spindle 
*@ Increased capacity: table size 3934” x 32”; 2954” cross travel: 
235" longitudinal travel; 2554” vertical travel 
fe Acelecltl item (ace mc beleMbatileticc) Ame c-Ter- le) (ojo) belel (em ace | 
Rear support optional 


MBI has engineers available for consultation, guarantees 
service by factory trained staff, and stocks spare parts 
in New York.-—Join the long list of leading aircraft and 
manufacturing plants throughout the United States which 
using the horizontal optical jig borer. At Portland Air Force Base 


And Elects New Officers 


Columbia River Post Meets 
are 


Demonstrations upon request 
at our conveniently located 
demonstration centers, 


<{p> , 
M. B. I. eExPortT & IMPORT LTD. 


A DIVISION OF MACHINERY BUILDERS, INC 
Grand Concourse, Bronx 51, N. Y. 


“Over 25 years’ experience in designing and building machinery.” 
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This missile system with nuclear 
capability is on the way to becoming 
a standard Army weapon. To be 
produced by Sperry-Rand, it is 
scheduled ultimately to replace the 
CORPORAL artillery missile system. 
The Jet Propulsion Laboratory- 
developed SERGEANT is invulner- 
able to any known enemy electronic 
counter-measures. And, thanks to a 
simplified Thiokol solid propellant 
rocket motor, the missile is extremely 
mobile — can be transported on mili- 
tary vehicles 

When SERGEANT becomes oper- 
ational, the Army will possess one 
of the most maneuverable and accu- 
rate artillery weapons in its history 


Theoko€ 


CHEMICAL CORPORATION 


TRENTON, N. J. + ELKTON, MD 
HUNTSVILLE, ALA. + MARSHALL, TEXAS 
MOSS POINT, MISS. * BRIGHAM CITY, UTAH 

DENVILLE, N. J. * BRISTOL, PA 
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partict 


oO unnecessary 


Reactivated Lansing Chapter 


Hears Panel Of Experts 
Discuss Guided Missiles 





YOUR 


MARKEM FIELD ENGINEER 


KNOWS THE RIGHT ANSWER TO YOUR 
v2 41. lcm 2:10):184,,, Casting Section Members, 


Military Representatives, 


Meet In Washington, D. C. 


There’s a fast, safe, low-cost way to process machines ... new Unitized 
put clear, durable marks on your Printing Heads to combine with other 
ordnance item or package—and your equipment... special purpose ma- 
Markem field engineer can give you chines . . . explosion-proof equipment 
full facts. He _knows which Markem ... quick-change type for short runs 
machine, printing element and spe- ... thousands of specialty inks and 
cialty ink or marking compound will marking compounds including MIL 
do the most efficient marking job for spec types — are readily available for 
you— depending on the size and shape your needs. Get experienced help— 
to be marked, rate needed, conditions call your local Markem man, Markem 
the marking must withstand. Dozens Machine Co., Keene 9, N. H. 

of standard direct, offset and screen 


ything industry needs ... for profitable marking ... since 19171 MARKEM ° itor y Irie inc War 
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e DEPUTY SECRETARY OF DE- 
FENSE DONALD A. QUARLES 


s f ‘ steam ihe 
e WHITLEY ¢ COLLINS 
ft ( e NICHOLAS LAWKENCE ETTEN 


( 


e WILFORD J. HAWKINS 


\ 
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NEW DEVELOPMENTS 





America, 


aborator 


Shillelagh Missile 


Electronic Ordnance Control 


Gata 


Navy Bullpup Missile or on the n 
if, a su iar f Ford fotor é lat 


of it 


throughout 
vised by the I 


start through the 
are expended 


Tropospheric Wireless production fine w 


i 
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BRIGHT DISPLAYS FOR CONSOLE 
OR LARGE SCREEN PROJECTION 


Bright, fail-safe, flicker 
numeric, symbolic and 
speed imultaneously 
presentation is NOW pI 
Bright Displays 
in normal ambient 
the S-C 2000 con 
rroup viewing on 
nd milit 
ved concurrent 
ind their identifying sym 
geographic orientation. TI 
» feature of S-C 2000 Bright Disp 

from use of the xerographic proce 
the last frame displayed to be ret 
ently, even in event of complete 


Send for more complete information concerning 





S-C 2000 Bright Displays. Ask for Bulletin 6-O 
Write today: Stromberg-Carlson San Diego 


1895 Hancock Street, San Diego 


GENERAL DYNAMICS 
STROMBERG-CARLSON DIVISION 
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designers, 
engineers, builders 
of equipment 


for the steel, copper, 


ABTVA-STANDARD 


brass, aluminum, 
rubber, plastic and 


chemical industries 


and ordnance 


BLAW-KNOX COMPANY 


AETNA-STANDARD DIVISION 
PITTSBURGH, PA 


CONTINUOUS GALVANIZING LINES + CONTINUOUS ANNEALING LINES + CONTIN- 
YOUS ELECTROLYTIC TINNING LINES + SIDE TRIMMING AND SHEAR LINES AND 
OTHER FINISHING EQUIPMENT + CONTINUOUS BUTT WELD PIPE MILLS + SEAM- 
LESS TUBE MILLS * DRAWBENCHES AND OTHER COLD DRAW EQUIPMENT « 
ROLLS AND CASTINGS + EXTRUDERS, MILLS, PRESSES FOR RUBBER AND PLASTIC 


Contd. 


New Developments 








research project Mana 


New Test Track 


High-speed test sled hits water brake 
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_..NEWS IS HAPPENING AT NORTHROP. © 


Now being produced and delivered to the 
Army Signal Corps, the Radioplane 


gives greater battlefield surveillance 


flexibility to combat units than ever before. 


(This photo of terrain was actually taken 
from an SD-1 at 1,000 feet.) 


. 
. pt 
$ : 


Cs 


€ ahd >. 
aie 4 


SAPS ks 
RADIOPLANE PRODUCES FIRST COMBAT-READY SURVEILLANCE DRONE 


Meeting tough Army Signal Corps require- 
ments and being produced in operational 
quantities, the SD-1 is proved and ready to 
fly unmanned photo reconnaissance mis- 


sions for tactical troops. 


Highly mobile, the camera-carrying SD-1 
may be zero-length launched in rough 
terrain from a camouflaged position. It is 


flown by remote control over enemy 


installations on surveillance missions with 


out risking a pilot’s life or man-carrying 
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Within minutes after the SD-1 


returns from its mission, photographs are 


aircralt 


delivered to the requesting unit. 

Other specialized sensory equipment may 
be carried by the SD-1 depending on pai 
ticular mission requirements. 

rhis Army-Radioplane achievement exem 
plities Radioplane teamwork with all of the 
U.S. Armed Forces. Radioplane provides 


a complete drone family spanning medium 


speeds through supersonic performances. 


aw” 


RADIOPLANE 


NORTHROP CORPORATION 
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GEAR 
ACCURACIES 
IN SECONDS 
TO GOVERN 
MILLION MILE 
FLIGHTS 


iear SsuviImarine 


“Seeing Eye’ Tube 


e 


When Gears of almost unbeliev- 
able accuracy are required for 
America's newest giant missiles 
designers naturally call upon 
Equitable Engineering. The na- 
tion's leading industries have 
learned to depend upon Equi- 
table to meet their toughest 
problems wherever the finest, 
most exquisite perfection is 


called for in gears 


Typical of Equitable's everyday 
production: 

e Gears rolling together with- 
in 50 millionths of an inch 
total composite error, as 
determined by electronic 
checking equipment. 

e Design and production of 
complete, high precision 
gear trains guaranteeing 
input to output accuracies 


in seconds. 


e Gear and splined parts 
an 


from 2 to diametral 


pitch. 


atte §=QUITABLE 


Manufacturers’ 
Association 


ASE 


ENGINEERING COMPANY 


2724 NORMANDY ROAD « ROYAL OAK, MICH 
PHONE LIBERTY 9-5300 


Equitable s 
new 16-page 
catalog 

just clip this 
coupon to 
your letter 


head. 
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IMAGINATION IN SPACE 
Since Creation, man has looked out on space. 


At first, unknowing and incurious; then Ay) 


with the beginnings of understanding; now * 


: RRQY 4 
free and able to explore. Yet to move in space Ave =~ 
“ : it \ 
calls for wholly new conc epts of energy. ( . “4¢ 
\ ~« 


This, then, is the working philosophy of 


Hercules in chemical propulsion: To design 

and manufacture highly concentrated packages ii 

of energy as propellants and rocket motors; N A 

each compatible, controllable, predic table; and 

each perfected for its specific mission. —— 
HERCULES’ BACKGROUND: A half-century of 

creative imagination in the evolution of propellants, 

from shi fgun pr udder te space pre pulsi nN; encon passing 

research, dé sign, enginecring, and sfajf organi 


oT the hroducti | the most adva nocd p? 
i i 


HERCULES POWDER COMPANY 


900 Market Street, Wilmington 99, Delaware 
& 





Spicer Drive Lines 
Get Specified For 
The Toughest Jobs 


This self-propelled oil field vehicle is designed for top dependability 
in some of the roughest, toughest work you'll find. Loads are heavy, 
often excessive. Dirt and grit are always present, and the equip- 
ment must be ready for prolonged and uninterrupted service any 


time of the night or day. 


Under these conditions . . . where highest quality, dependability 
and durability mean everything . . . you'll usually find Spicer 
transmissions, clutches, universal joints, PTO’s, and drive lines. 
Take a good look the next time you’re admiring a hardworking 
piece of equipment. You’ll probably find the name Spicer on the 
critical power train components. 


The vehicle shown is one of a type manufactured by Fred 
E. Cooper, inc., of Tulsa, Oklahoma, employing Spicer 
Series 1700 heavy-duty drive shafts. Cooper also builds a 
line of skid units using dependable Spicer transinissions 


DANA CORPORATION . Toledo 1, Ohio 


DANA PRODUCTS Serve Many Fields 
AUTOMOTIVE: Transmissions, Universal Joints, Pro RAILROAD: Transmissions, Universal Joints, 
peller Shafts, Axles, Powr-Lok Differentials, Torque Propeller Shafts, Generator Drives, Rail Car 
Converters, Gear Boxes, Power Take-Offs, Power Drives, Pressed Steel Parts, Traction Motor 
Take-Off Joints, Clutches, Frames, Forgings, Stamp Drives, Forgings, Stampings 
ings . 
INDUSTRIAL VEHICLES AND EQUIPMENT: Tronsmis. AGRICULTURE: Universal Joints, Propeller 
: Shofts, Axles, Power Take-Offs, Power Take 
sions, Universal Joints, Propeller Shafts, Axles, Gec OF Joints. Clutch F 5 A 
Boxes, Clutches, Forgings, Stampings —— vicnes, Forgings, stampings 
AVIATION: Universal Joints, Propeller Shafts, Axles MARINE: Universal Joints, Propeller Shafts 
Gears, Forgings, Stampings Gear Boxes, Forgings, Stampings 
Many of these products manufactured in Canada by Hayes Steel Products Limited, Merritton, Ontario 
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THESE MEN DO ALMOST NOTHING BUT THINK 


Unique new group helps Westinghouse anticipate 
and plan for future military needs 


It’s harder than ever to stay out front in defense. But a most interesting nd promising 


Weapons systems are now fantastically complex. this new organization, the new Westinghous« 
New innovations—like thermoelectricity and mole- vanced Systems Planning Group (now commonl 
cular electronics—threaten to make key subsystems called WASP), wasn’t announced publicly 
obsolete overnight. New developments may sud- \ugust. 
denly reduce the tactical usefulness of a U. S. This was a significant development. Since 
weapons system. nology is moving faster than ever before, tl! 

Westinghouse, like many other firms, has been real need to effectively anticipate what will | 
concerned about how to meet this problem—and how in 5 or 10 years. If this can be done, lon 
to organize its many R&D and manufacturing oper defense systems can be developed more quickly 
ations to more effectively support America’s increas substantial sums can be saved. WASP should br 
ingly complex defense needs. It seemed that the to provide the advance thinking needed by West 
organization which had worked fine in the past simply house to meet this need 
wasn’t adequate for anticipated future demands. Staffed with hand-picked eng 

So things were completely reorganized in February, specialists in electronics, oute) 

1958. A new Defense Products Group was estab- \SW, operations research, et« ind headed 
lished, centralizing control of all defense-oriented Chilton (top center photo above), WASP oper 
activities within the company. a unique charter: to concern itself prima 





“The idea is sound, but how can we keep it 
from burning up? Present insulations won't 
work. How about ablative heat sinks? No— 


they won't work either in this case.” 


complete advanced weapons systems, to deal with 
the ‘“‘whole”’ instead of ‘‘parts’’. 

This is not just a “blue-sky thinking”’ assignment. 
Westinghouse believes future defense needs will be~- 
so complex that only a full-time team of specialists— 
like WASP—will be capable of the kind of conceptual 
planning and guidance needed. 

There’s another reason why defense planners will * 
be interested in WASP. This new group gives them a 


single point of contact within one of America’s 
largest and most versatile industrial firms to which 
they can take immediate and long-range defense 
problems. No longer will it be necessary for someone 


. son, it circles the earth at 18,000 TOP ENGINEER AT WASP, 

miles an hour."’ Space consultant, K Rein Kroon joined Westinghouse 

Satyendra, a Ph.D. from India, keeps in 1931. Among other accom- 

MATCHING NAVAL REQUIREMENTS with Westinghouse WASP and other company scientists plishments, he headed the en- 

capabilities, Leonard Dow, a professional career specialist in abreast of space needs. He is an author- gineering group responsible for 

noval strategy, tactics, and weapons systems, is associating ity in mission, trajectory, and communi- the design of the first American 
advanced technology to future naval systems, cation concepts, turbojet engine for aircraft. 





te2 


“What's the best way to destroy an enemy reconnaissance sate 
Attack it from earth? Or from another satellite? How would we go 


obout either method? 


to try to guess which Westinghouse division is best 
equipped to tackle a given job 

This is a bigger advantage than might be apparent 
A newly-published capabilities chart*, for example, 
lists 29 different Westinghouse facilities and, for each, 
indicates specific study, design, or manufacturing 
capabilities in 33 different areas (infra-red, rocket 
powerplants, torpedoes, missile base equipment, etc. 
This same chart lists 16 Westinghouse facilities which 
can handle system analysis and 7 capable of complete 
system management. 

*Available to qualified individuals and firms upon 


request. 


MAN ON THE MOVE, Bill Robinson has his sights on tomo 
systems and provides guidance for WASP in planning for 


Department of Defense needs. 


“Could we deflect enemy ICBM's by sending them false signals at the 
time of launching? If so, could this be done from distant transmitters? 


Westinghouse 


Could this be done automatically from remote un-manned stations?” 
DEFENSE PRODUCTS 


1000 CONNECTICUT AVE., NW, WASHINGTON 6, D.C. 


you CAN BE SURE... iF iTS Westinghouse 





MATERIALS 








PROGRESS 


George S. Brady 








Rubber 


Natural 


ind Synthetic 





Graphitic Carbo 


Scandium 


All-Aluminum Auto 


Irradiated Plastics 


New Titanium Alloy 


Aluminum in Electrical Coils 
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The simple, low-cost way to gather weather 
data above 100,000 feet...proved rocketry serv- 
ice by CDC. 


Cooper Development Corporation 
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Materials Progress 
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The FAS 500-1 fuel-air jet 
engine starter makes Convair 
F-106 f ghter-interceptor ready for 
emergency scrambles. In as little 


as 12 seconds, this 48-pour 


init can bring the m 


Jet Engine Starters... by Hamilton Standard 


14,000 NOW IN SERVICE 


HERE IS AN OUTSTANDING ACHIEVEMENT 
where tough performa! requirements are atta tl 
unexcelled depen 
14,000 jet engin 
the past 10 years 
and missiles. Twen 
produced typuy Hamilto 
ship in meeting ever-m 
world of flight. These 
projects are cleat 


} 


continue to icad 


HAMILTON 


F ones ™ %" 
a ri. ie S| 


x 


STANDARO 


HAMILTON STANDARD 


ENGINE CONTROLS « FLIGHT CONTROLS e« fF 
STARTERS e ENVIRONMENTAL CONTROL SY 
VALVES « PUMPS 
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Plastic-Steel Screw 


Setter Surface Finish 


EV 
ERYTHING FOR TUBULAR CONSTRUCTION 


One source, Standard, can furnish anything you need in 
welded steel tubing for the construction of ground handling _ "ith-Strength Alloys 
and ground support equipment .. . in a vast range of sizes 

and grades—stainless, carbon and low alloy... for structural, 

mechanical, or pressure applications . . . and in round, 

square, rectangulars, and a host of special shapes. Let 

Standard specialists help your specifications take shape by 

supplying whatever tubing you need, or by doing the fabri- 

cation and complete assembly | “)} FREE! 


: ° 2 weight F , 
including weldments for you. | tabie {tw » wale tebe 

: ae for square and 
Let Standard analyze your Lone f seiienaner eae. 


problem—quote on your job. | | ttn. om address 
CLOW. 


STANDARD 


THE STANDARD TUBE COMPANY and MICHIGAN STEEL TUBE PRODUCTS DIVISION 
24400 Plymouth Road «+ Detroit 39, Michigan 


Welde nless tubing and pipe « Welded carbon steel mechan e Boiler and Heat Erchanoe 
e Spec Sha pez Steel hing—S "ODta6° OD 
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SYLVANIA systems... IN COMMUNICATIONS 


Plasma, Ionization, Breakdown Effects, Deionization and or 
studies are adding new strength to space communicat 


Forging new electronic links to outer space 


Sylvania Electronic Systems is now 
applying important new knowledge 
and experience to the formidable 
problems of space communications. 


New TECHNIC 


Ss have been devel- 
oped as a result 





ol depth studies 
plasma energy transler, electro-mag 
netic breakdown, and ation an¢ 
deionization phenomena. Greater 
unde rstanding ol tnese phenomena 


Sylvania Electronic Systems 9 S y I VAN IA 
A Division of Sylvania Electric Products In 
63 Second Avenue, Waltham, Mass. 


“San) 
GENERAL TELEPHONE & ELECTR 


hs 
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Tested like a patient's heartbeat 
and blood pressure in surgery... 


[HIS HUGE pressure vessel— believed to be the largest ever built— 
was conceived for the extremely high operational requirements of 
30,000 psi and test pressure of 45,000 psi. 

Designed and built by Loewy-Hydropress Division of Baldwin- 
Lima-Hamilton for the United States government, this unusual 
piece of equipment required an elaborate testing procedure com- 
parable in precision to the observation of a patient’s heart during 
a surgical operation. 

More than 80 SR-4® strain gages, products of B-L-H’s E&l 
Division, were located at all critical points of the structure. Over 
1500 readings were taken of the strains and stresses developed 
during loading the vessel up to 45,000 psi and down again 

Measurements obtained during this procedure were used for 
both the analytical computations and the graphical plotting of 
stress-strain diagrams required to describe the successful accep- 
tance tests. 

Fabrication and testing were performed entirely at B-L-H’s 
Eddystone Division—another demonstration of the integrated inter- 
divisional facilities of the Baldwin-Lima-Hamilton Corporatio 

Loewy coordinates the teamwork of its B-L-H fellow divisions 
in many technical fields. For creative engineering, research and 


development in the area of high-pressure hydraulics, direct 
wy high-pressure vessel showing A xr 
ylinder withdrawn for loading your inquiries to Ut wy-Hydropress Division a ia i 


Loew y-Fiydropress Division / 


BALDWIN: LIMA: HAMILTON 


117 FIFTH AVENUE, NEW YORK 3,N.Y. Rolling mills © Hydraulic machinery ¢ Industrial engineering 





three to make 
‘ready for outer space... 


Wherever men make ready for outer space...from barren arctic IGY 
laboratories to tropical ballistic missile blast-offs... Tro ] 
] 


putting the punch into high energy fuels and other propuls 


1 chemica 
* . | I ion svster 
iS basic As the only basic pI ducer of these three important raw materials u 


high energy fuels and as solid propellant oxidizers—BORON, LITHIUM 


in the chemistry | and AMMONIUM PERCHLORATE—American Potash & Chemical 
} Corporation has a vital stake in the space age. Recipient of the 14th Ann 
of high energy fuels ( hemical Engineering Achievem« nt Award for pioneering rk 


and solid propellant |_ inthe atomic age metals, Trona cont 
| 


ues 1 I 
research and technical devel pment of these vital chemical 


oxidants. | compounds for high energy and missile applications 


aterre American Potash & Chemical Corporation 


in the forefront 


3000 West Sixth Street, Los An 
99 Park Avenue, New York 16, New Y 


a 


O 
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ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 





Astronautics 


OM 
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When man first rides a rocket into the fringes of our atmosphere, tracking stations 
on the ground will know his position and trajecto ym signals beamed to earth 


inspond ! 


id-designed and Stavid-built be 


on the ground and develops coded lses for ition 
trackin system provides for the pass in both directions 
permits tracking at gre iter distances than ever be his development represent 


new gains in miniaturization hniques achieved by Stavid en 


art in electronics systems engineering 


oi 
steadily advancing the state-of-the 
OTHER AIRBORNE PROJECTS INCLUDE: 


* High-power Modulator-Transmitter for Radar Set AN/APQ-71 


* Search and Bombing Radar OA-2003 (XN-1)/ASB 


e All-Weather Radar Toss-Bombing System 


STAVID Engineering, Inc. -.%V,: 


WUL 





Outstanding engineers and scientists are invited to inquire into opportunities 
on Stavid s advanced systems engineering tca 


k eams 











It takes 
protection 
to maintain 


perfection ! 


Here, a workman is installing a thread protector on a 
giant USS National Seamless Steel Cylinder. This is 
but one of a wide variety of high-quality steel cylinders 
produced by National Tube to meet the expanding 
industrial and scientific need for gases and liquids 


stored under pressures as high as 10,000 psi. 

If you have a gas or liquid storage problem, you 
can count on the strength and dependability of USS 
National Seamless Steel Cylinders. National Tube 
produces cylinders with walls up to 3 inches thick. 
Write to National Tube Division, United States Steel, 


525 Wiiliam Penn Place, Pittsburgh 30, Pa. 


USS and National are registered tra 


world's largest and most experienced manufacturer 
of tubular products. 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
United States Stee! Export Company, New York 


ARMAMENT ELECTRONICS 


W.H. Van Vliet 





Airborne Digital Computer 
| the deve lopmet t 


computer 


24 computer 


is capable of solving problems 


, 17 
ts extremely small S1 


pplicable for guidance 
| 
tily 


The compu compa 


Doppler systems 


upies approximat 
Atom Fair at 
a Mobot mani 
flexible 
ngerous radi 
Hug cs 


Mobot may 


machine afford forw 


houlders” provide cl 
icrophone allows the operat 
objects. The evi 


as wrenctiie 


Gyro Platform 


1 
atiorn 

gyroscopes 
attitude and 
any point or 


» tin 
mes 


Moptar. 


Corporatior 
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AN ASW SYSTEM...DISPLAY/AIRBORNE RECEIVER/SONOBUOYS 


\nti-submarine warfare equipment designed, 


developed and produced by The Magnavox 





Company, in conjunction with the Navy De- 
partment, provides patrol aircraft with eyes 
that see underwater by day and by night. The 
AN/ASA-16 Display System, together with 
SONOBUOYS, AN/ARR-26 Receiver systems 
and other associated equipment provide air- 


craft with a clear picture of the ocean-depths 


below them. They are part of the continuing 
contributions of The Magnavox Company in 
aiding the U.S. Navy to combat the growing * 


submarine menace 











vhilities are ) The F elds Of 


r iSu Communications, Na hor PRODUCTS 
ts, Fusing and Data Handling ... yor THAT SEE BY 
ited. THEMSELVES 


GIVES EYES TO NAVY ANTI-SUBMARINE WARFARE UNITS! 


) 


COMMUNICATIONS RADAR DATA HANDLING 





THE MAGNAVOX CO. «+ DEPT. ? rover rial FORT WAYNE, 
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Mid 
PER DESTROYER|:" 
NEEDS NO 
AUXILIARY FUEL 


TESTED, PROVED, AND RECOMMENDED 
FOR MILITARY AND GOVERNMENT USE 


ON-THE-PREMISES 
SECURITY 


i 


LOADING sa 


COMPLETE 
DESTRUCTION 


For positive destruction of paper material in any emer- 
gency, this Silent Glow unit is your only choice 
because it needs no auxiliary fuel because it operates 
completely independent of amy main source power 
supply 

The Confidential Paper Destroyer’s unique process 
of triple chamber hydroxylative combustion reduces the 
toughest cardboard and paper material to an unphoto- 
graphical snow white ash! Foolproof security is ensured 
by dual heavy-duty locks, each of which requires a 
different key. Installation can be indoors or out, without 
nuisance of smoke, odor, fly-ash. Loading is fast and 
easy—material can be bundled and packaged with no 
loss of effectiveness in burning 

This unit has proved its value in_ installations 
throughout the world atomic energy plants mili- 
tary stations foreign embassies, banks, and security 


proce 


apparet tly 


Wise Companies 
Several models available. Write for complete infor- 
mation and a list of noted users 


Te SILENT GLOW 


CORPORATION 
879 WINDSOR STREET, HARTFORD 1, CONNECTICUT 
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Unbreakable Repli-Kote Mirrors out-perform glass, slash costs 


These new lightweight, low distortion 
Repli-Kote Mirrors of cast epoxy resin 
offer design engineers optical reflectors 
with a matchless combination of prop 
erties, impossible with glass. A single 
master mirror Is all that’s necessary for 
mass producing precision Repli-Kot« 


Mirrors--at significant cost savings 


Optical Precision — 6"’—514"" Focal 
Length Repli-Kote paraboloid mirrors 
have been produced in quantity with an 
accuracy permitting 90°, of incident 
collimated light to be concentrated 
within a disc of 0.1 mm diameter. High 
er rate of thermal: diffusion through 
epoxy also lowers distortion caused by 


temperature transients 


Permanent Reflective Surface High 


Military Products Division e 
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vacuum applied, silicon monoxide pro 
tected aluminum reflective surface is 


permanent bonded to epox backing 


will resist flaking or peeling for ex 
tended periods 


High Mechanical and Thermal Shock Re- 
Mirrors have 


» OOO zg. 


sistance Repli- Kote 
withstood impacts as sev is 2: 
undergone rapid temperature cycling 
from —55°C to +125°C with no meas- 


urable physical change 


Light Weight 


of epoxy are much lighter than glass 


Repli-Kote Mirrors cast 
Suitable fillers can be added if desirabl 


Any Shape Paraboloids, hy perboloids 


ellipsoids and more complex aspheri 


surfaces not previously reproducible in 


glass by mass duction metho 


now be quick fabricated 
Ease of Mounting — Fixtures, | 
inserts, electrical components 
molded directly into the mirror | 
limitless fi 


Repli-Kote Mirt 


ire also easily machined 


opening an almost 


design possibilities 


If y ire working on tracking 


guidance svstems or anv svsten 
durable, light 


Mirrors 


ffer you greater design and production 


ploving reflective optics 


weight, precision Repli-Kote 


freedom. Let us help you make the 
most of Repli-Kote Mirrors in building 
i better product at lower cost 

Address Inquiries Repli-K Ss 
Bridgeport, 915 Pembroke Street. B 


port &, ¢ 


149 Broadway, New York 6, N. Y. 


HRB -e DIEHL ¢ BRIDGEPORT 
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SWING IT AROUND 


They leave 
their wheels behind... 
trailers ribbed 
with sturdy 
Flynn extrusions 


Like other modern railroads, the New York Central 
carries truck trailers. But they don’t take along the 
wheels. For their truck-train arrangement, they use 
Flexi-Vans. These advanced trailers slide off their under- 
carriages and onto special Flexi-Van railroad cars. At 
their destination, they shift onto a new set of wheels. 


Result: more payload per pound carried. 
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Strick Trailer aiready has manufactured 300° special 
Flexi-Van railroad cars and 1,000 Flexi-Van trailers for 
the New York Central. For sideposts, top rails, and 
bottom rails, they use extruded shapes of Flynn alumi 
num. Although these parts are lightweight, they provide 
the strength and rigidity necessary to make up for the 


absence of a fixed undercarriage. 
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\ ight 


extrusions of maximum strength and minimum we 
in large or small quantities, stock or custom profiles 


fast & 


MICHAEL FLYNN MANUFACTURING COMPANY 


Aluminum Division 


Flynn has a reputation for reliability. For 
as-promised deliveries. For strict adherence to speci 


fications. You can rely on Flynn 


Write today for ideas relating to your own product 
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We are thoroughly 
familiar with 
Government 
Inspection 
requirements 
specifications 

and procedures 


METAL 
ew ee 





MATERIAL O75 NICKEL ALLOY 


Send your blueprints for our prompt quo- 
tation. Latest brochure sent upon request. 


| 
Brxo& CARLSTROM PRESSED METAL CO., INC 
57 Fisher Street 


Pa Westboro, Massachusetts 





RECENT PATENTS 








INSPECTION. \ 
PROBLEMS? ~%@ 


This booklet is for you! 


This comprehen- 
sive, elaborately 
illustrated booklet 
provides practical infor- 
mation on the use of the 
famous A.C. M.I. Bore- 
scope in various industries, 
for the inspection of inte- 
rior areas or surfaces not 
otherwise visible—together 
with full data on the types 
of Borescope available, 
and on their care and 
maintenance. Have you 
received your copy? 


Free on / Fill in and 
request mail today 


‘ ? 
to American (yst 


8 PELHAM PARKWAY PELHAM MANOR. N. Y 


Gentlemen: Please send me without obligation a copy of 
your booklet on Borescopes 


 —— 
Firm 


Address 


\ City 














Noise Reducer for Gun 


, 











Fig. 1. Noise-reducing device attached to gun barrel 


Cathodic Protection of Ships 


Artillery Training Device 
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Birth of a Notion 


to test new structure 


weight of heat exchangers 
thin meta 


lo reduce the 
nan 


ses and higher temperature differentials —to make pape 
without fail—these are some of the basic questions which Janiti 
qualified to ask and answer 
Janitrol heaters, long recognized for dependability in airc 


For one thing, 


ire close relatives of tl at exchange! 


vorid Ove! lk new lamily ol 
such exciting possibilities for advanced atrcralt missiles 
owned research and manutfacti 


privately 
nown at 


Janitrol’s new 
chamber S11 


For another 
includes ample high presure air capacity and an 


) 


help convert ideas into reliable hardware 
lanitrol Res 


Ask your Janitrol representative or write us for your copy of 
a well documented report of our capabilities. Janitrol Aircraft Division, § 
Combustion Corporation, Columbus 4, Ohio, BRoadway 6-3561; Ft. Worth, W 
6-3386; Hollywood, HOllywood 3-6861; Washington, D. ¢ OL ive 
Philadelphia, Mldway 2-6342 


combustion equipment for aircraft, missiles, ground support 


duct couplings and supports * heat exchangers «+ 


| NIT FOL 
—/ 


pneumatic controls 
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Flare Device 


Deterrents for Smokeless Powder 


Explosive Charge for Delay Fuze 


‘ 


Miss-Distance Indicator 


Keleasable Mounting 





professional 
opportunities 


We offer an academic environment in mid-Manhattan of superior technica! 
standards and high professional calibre. The work involves development of sys 
tems concepts (particularly weapons systems) under prime Government con- 
tracts. Opportunities for rapid and orderly growth are exceptional 


Our associates already have distinguished records in these fields: 


Electronic Countermeasures; Air Defense Systems; 
Air Traffic Control; Advanced Nuclear Weapons 
Applications; Nuclear Physics; Digital Data 
Processing; Project Program Analysis 


Your advanced degree in physics, electronic engineering or mathematics should be 
hacked by demonstrated technical achievement ...a thorough undersianding of 
the laws of cause and effect, and sound application of scientific method. 


Excellent Salaries Tuition Plan Three Weeks Vacation 


c.c. DEWEY «co., inc., 202 East 44 St., New York, N.Y. 
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Ni-Hard double-poured finishing rolls 
tands at the Jones & Laughlin Steel ¢ 


12 in all 
orporation, 


are used in the 6 hot strip finishing 
Aliquippa Works, 


Aliquippa, Penna 


Jones & Laughlin equips hot strip mill 
with double-poured Ni-Hard working rolls 


Ni-Hard 
iron help produce a 
lot of strip steel on the 44” Hot Strip 
Mill at the Jones & 
quippa Works Twelve double-poured 


Finis} nickel- 


chromi 


ng rolls of 


m cast 
Laughlin Ali- 


rolls are used, measuring 22!.” dia., 
14” Across the face 


Why Ni-Hard working rolls? 


Ni-Hard cast iron possesses, because 
of its alloy content, a matrix struc- 
ture similar to heat treated steel. Re- 
fined carbides are dispersed through- 


is why Ni-Hard 


cast iron rolls possess considerably 


out this matrix. This 


greater hardness, strength, and re- 
sistance to impact than rolls of un 
alloved white cast iron. Abrasion 
resistance is several times greater 

Ni-Hard rolls have excellent resis- 
tance to spalling and fire cracking, 
too. This is because roll makers mod- 
ify the Ni-Hard chemistry 
flakes of 


which aid in the 


to pro- 


duce fine free graphite 
development of 


these properties 


NI-HARD 


Casts much like grey iron 
Ni-Hard castings are 


methods ints 


mace 
common foundry 
Wavs, and other abrasion at 
resisting mill equipment 
For specific information 


Hard 


sion proble ms, 


alloy as applied to voul 
write Inco. Fi 
ired Ni 


tails on these double “po 


rolls, write Incé 
The International Nickel Company, Inc. 


57 Wall Street fe New York5,N.Y 
04 aii. veclnatet ANCO, NeW or oO, aN. . 





NICKEL MAKES CASTINGS PERFORM BETTER LONGER 
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Use BORO for Offset at its Beat 


Complete Offset Printing and Binding 
Facilities are Found at 


BORO OFFSET CORP. 


WE ARE SPECIALISTS IN COMMERCIAL AND GOVERN 
MENT PUBLICATIONS. WE ALSO SPECIALIZE IN PUB 
LICATIONS REQUIRING EXTENSIVE AMOUNTS OF 
HALFTONE AND LINE INSERT WORK. 





e TECHNICAL MANUALS 
e ENGINEERING PROPOSALS 
e INSTRUCTION BOOKS 
e PARTS LISTS 
e COMPANY BROCHURES 


THE BORO OFFSET CORP. IS LICENSED FOR THE FLUORO 
COLOR METHOD FOR USE IN ABOVE PUBLICATIONS 








BORO OFFSET CORP. Brave Men and Great Captains. | 
Trevor N Dupuy. Foreword 
Gavin. New York: Harper & Brot! 


THis 


25 LAFAYETTE STREET e@ BROOKLYN (1) NEW YORK 
TRIANGLE 5-2485-6-7-8 
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FULLER 
GUN BRUSHES 
ARE SUPER-RUGGED 


Fuller Gun Brushes are built to take it. The 


brush material is packed solidly into a metal 
channel. This anchored-in-metal construction 
produces a brush face of maximum density 
Gun bores are cleaned more thoroughly the 


brushes stay on the job longer 


mie. 


Pad 


War and the Soviet Union. 
York: Frederick A. Pracges 
INDUSTRIAL ED DIV. T i ok ieast 
THE FULLER BRUSH co. titiedte Ss SRAM coal an excep 
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LVTP-5 amphibian tank Demountable truck body 


New York Central caboose 


—, 


rere 


Specialized packing 
Radar antenna mount 


| Any equipment you may jneed y 








free a a8 write for your copy of 


this informative 20-page photo-brochure 
| shows our equipment and facilities 
_i St. Lovie CarCanpary | 


and the versatility of our production program. 


. It 




















St. Louis Car Company 


BRANCH OFFICES in New York. Washinaton. Cleveland. Detroit and San Francisco 
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The Marauders. By Charlton Ogburn, 
Ir. New York: Harper & Brothers 
307 pp. $4.50. 


A MARCH of 600 miles thr 
forbidding eghting countr 


In Every War but One. By Fug 
Kinkead. New York: W. W. Nor 


ton Company Q PP. 32.75 


T — ‘ 





We Believe that Peaceful co-existence is bestmaintained by being Too Tough to Tackle 





MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 





Designers of Explosives Processing Plants and Explosion Resistant Structures 


Builders and Operators of Ordnance Facilities 


500 Fifth Avenue Lexington 
New York Kentucky 
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MISSILE 
TRACKING 
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This huge antenna is part of an electronic and sponsored jointly by the Advanced Research 
optical system that RCA installed and is Projects Agency, Department of Defense and 
operating on the S.S. American Mariner. The the Army Ordnance Command. A scientific 
purpose of the equipment, for which the ship staff—most of them RCA _ personnel—will 
has been refitted, is to provide the most precise operate the equipment and report on missile 
data yet obtained at sea on missile flights over performance from descent from space to fina 
a range extending from Cape Canaveral, Fla., plunge, the data to be shared by all branches 
to the area of Ascension Island. The project is of the armed services 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, N. J. 








NIAGARA Aero |. 


SECTIONAL HEAT EXCHANGER 
A Self-Contained Cooling System 


@ Niagara Aero Heat Exchanger offers a completely 
self-contained system independent of any consider- 
able water supply, replacing both shell-and-tube 
cooler and cooling tower. Water consumption is only 
the evaporation and the small amount passed as blow- 
down to prevent hardness build up. Net saving is Army it 
95% of water used in cooling from external sources. rines who attribute their much 
You solve the problem of water supply and disposal; iscipline, and rigorous training 
you save much additional expense and equipment in 
water handling, 
piping, pumping. 
Casing panels are 
removable with 
full access to all 
parts and interior 
piping for easy in- 
spection. Sections 
are shipped as flat 
panels with saving 
in freight charges. 


3] 


Write for Bulletin No. 132 


NIAGARA BLOWER COMPANY 


Dept. 0-7, 405 Lexington Ave., New York 17, N. Y. 


Sea Devil of the Confederacy. Th 
her captain, John Newland M 
New York: Funk & Wagt 


TERA 





Conductance Design of Active Circuits. B 
y Fr New York John F. Rider Publis! 


i , 5 ‘ ' 





TRACING CLOTH 
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DELIVERED -—thousands 
of missile APUs 


1. Solid prop 


AiResearch has de siened deve lope d. 
manufactured and delivered thousands 
of missile accessory power units. kx 
tremely reliable and lightweight, these 
various solid and liquid monopropel 
lant APUs are completely self-sustain 
ing within the missile system. Designed 
to minimum space and weight require 
ments, they are built to withstand high 
G loading 
extremes 


The -tvVe ral 


and severe temperature 


units pre 


THE 


Systems, Packa 
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/ Components for: 


‘ and ¢ ectric ou 


tured above provide hydraulic, ele 
trical and/or steering surface control 
depending on the customer's require- 
ment. Delivered horsepower ranges 
from 1.2 to 35 h.p. over hot gas oper- 
ating durations from 30 seconds to 20 
minutes. Electrical regulation is main- 
14°, A significant 
APUs is unit #6 
This package repre- 


tained as closely as 
advance in missile 
pictured above 
sents the first integrated hydraulic and 


electrical power unit providing 


steering surface actuation system. 
These tailored systems utilize the 


extensive hardware experience and 
complete laboratory, test and produc 
tion facilities of AiResearch needed 
for quick and efficient quantity 
production of complex APU systems. 
AiR: search 
most experienced manufacturer of 
lightweight turbomachinery — the key 
component of its API Your 


inquiries are Iny ited. 


is the world’s largest and 


systems, 


CORPORATION 


AiResearch Manuta 


ngeles 49 


AIRCRAFT, M LE ELECTRONIC, N 


cturing Divisions 


/ 
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NORTHERN 
ORDNANCE. 
INCORPORATED 


SIP SEEN bg 


cit t sik 


Gardner's Photographic Sketch Book of the Civil War. By 


ubiisned ( 0 na volu 


\lexander Gardner (re 


p 
edition o SO New York: Dover Pub tions, [1 


NORTHERN PUMP ea 
_» COMPANY 


eh ih Mikel 





MINNEAPOLIS 
MINNESOTA 


i & 
PRIME SUPPLIER TO 
BUREAU OF ORDNANCE 

U. S/INAVY BOOKS RECEIVED 


sircuit Analysis t 3 





Air Force Blue Book, The 


OTHER FLASHLIGHT CAN REACH | *:» ==: *:::0% mosis, 


% 


Throws light around corners. World W 
Vow, easy to check hard-to-reach spots. \\ , S we “a ' O 


es 


NEW Dictionary of Guided Missiles and Space Flight 


Government Missile Agencies, 1959 Directory ¢ 


Guided Missiles, 1959 Directory of 
2 lights in 1. Switch <i 
on powerful 1,000 ft. / 
. fixed focus beam or / /}} SOLVES 
| \ raise extension arm— 
. TOUGH : iio eis , 
presto—automatically Mathematics Dictionary. | 
regular flashlight goes ‘ INSPECTION ( i \ York: D 
off and flexible PROBLEM. $15 
pin point beam j Rocket Encyclopedia Illustrated 
ite], goes on. The j ai . 3 As 
only flashlight , : , 


»> 
( 


Helicopters and Autogyros of the World 


nt 


with dual lighting. “Sian? Ph : 
Stuka Pilot , hans Irie R 
ca 75LP ba a ake: aia dian deciaaiinie 
NEW. THE BA 


WRITE TODAY FOR PRICES AND COMPLETE CATALOG Trading Stamp Practice and Pricing Policy. ldited 


UNITED STATES ELECTRIC MFG. CORP. _ ring and Wallace O. Yokes 


versit 300 pp. S6 
222 W. 14TH ST., DEPT. 07 Territories open \: 
NEW YORK 11, NEW YORK a Se Ee \ ideo Amplifiers. Edited by Ak 


F. Rider Publisher, In 
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New Humphrey free gyro has stainless 


steel gimbals and spindle to resist shock 


For attitude sensing applications in missiles and torpedoes where e Available with either electrical caging and uncaging 


severe shock and vibration are a problem, this new Humphrey manual caging and electrical uncaging 


FGO1-1300 series free gyro is recommended. High strength stain- * Precision potentiometer or outer-gimbal synchro pick-off 
less steel is used in the one-piece spindle and gimbal assembly © Choice of electrical connectors for convenient installation 
This construction is stronger and more rigid than conventional If your free gyro application requires high performance under 
construction extra severe shock and vibration, it will pay you to look into the 


In the torpedo application in which this model is now being Humphrey FGO1-1300 instrument. Humphrey welcomes the 


used, it was easily able to meet the customer's requirements of opportunity to discuss your gyro, accelerometer or precis 


} 


resistance to severe vibration and 60G shock. The all-steel design potentiometer requirements with you. Write or phone today 


also eliminates differences in coefficients of expansion, eliminat 
ing balance and bearing fit changes 
Other important features of this new ruggedized free gyro are 


e Extremely small size— only 234” diameter by 544” long H 
¢ Extra high angular momentum to static weight ratio umphrey Inc. 
© Heavy duty gimbal bearings 
* Choice of motors for 28 vde; 115 v, 400-cycle ac: or special 
800-cycle ac. For 800-cycle motor, Humphrey, Inc. can 


furnish a transistorized power supply suitable for operating 





one or two gyros 
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SIGNAAL produces a wide variety of complex 


electronic and mechanical equipment. 
The emphasis throughout is on the 
design of complete systems rather 
than on disconnected units. The 
principal products of the company 

are automatic weapon control systems, 
radar systems, and the automatic air 
traffic control system SATCO, using 
the latest types of digital computers 


and electronic data processing techniques. 


«tae elt 


Se iter 
wus 


a 


~~. = ee 


Signaal fully realizes the present-day 
need for complete integration of warning 
and fire control equipment to make the 
best use of all available weapons. The 
company is now able to offer automatic 
and integrated naval weapon control 
systems providing long range warning, 
aircraft control, target indication, 

and fire control against air, surface 


and underwater targets. 


N.V. HOLLANDSE SIGNAALAPPARATEN Hengelo — Netherlands 
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* 
To get the lk t 
most out of a S a | e 


barrel finishing 


MATERIA 


OVER 50 YEARS CLEANING EXPERIENCE + OVER FIELD SERVICE MEN + OVER 160 MAI 








Barrel finishing cuts unit-cost of deburring 
from 154 to 14! How much could it save you? 


In one midwest plant, total cost of deburring Ask vour local Oakite man about barrel 
20,000 complex aircraft parts by barrel method finishing, or write for free booklet on barrel 
came to less than 3200, This compares with a finishing to Oakite Products, Ine.. 40 Reetor 
former cost of 85,000 by hand methods. Street, New York 6, N.Y. 
This startling reduction in cost ts the result 
of handling hundreds of pieces at a time, 
stead of grinding each one separat ly ...and it PAYS to ask Oakite 
the result, too, of using the right compound to 
help the media and barrel do their work. 
It’s in selecting and supplying the right com- 
pound that Oakite helps you get the most out 
of barrel finishing. Oakite compounds includ 
alkaline and acidic types... for steel, brass. 1909-1959 


zine die castings, aluminum or alloy parts, wears’ leadership in indu 
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To: A.O.A. Members 


Subject: Your extra membership privilege 


\s a member you have the unique privilege of nominating your friends 
and associates for A.O.A. membership. In doing so you can 


. win for yourself attractive A.O.A. Prints—suitable for framing 
and hanging in your home or office 

. earn the thanks of friends who want to keep up with today’s rapid 
advances in ordnance 


increase the membership and effectiveness of your A.O.A 


help build America’s armament preparedness 


Simply jot down the names and addresses of your interested friends 
on the form below and mail to Association headquarters We will send 
membership invitations to those who are not now members, saving you the time 


and bother of contacting them dire« tly 


When four of your recommended friends become A.O.A. members you may 
take your choice of one series of A.O.A. Prints. Eight or more memberships 
entitle you to a second series. Two series are available: Series | portrays 
America’s ordnance industry in World War I; Series II pictures the development 


of European armament from the twelfth century to 1759 


You know that the continued growth of the Ordnance Association depends 
to a great extent on loyal members, like yourself, who recommend the Association 


—its work and its services—to their friends 


And you Il agree that this is a time when everyone interested in 
national preparedness will want to receive the benefits of Ordnance Association 


membership. So please send in your nominations today 


NAME 

Address 

City, Zone, State 
NAME 


NAME Address 


Address City, Zone, State 


Additional recommendatio be listed on a separate 


City, Zone, State 


NAME 
Your Name 


Address 
AMERICAN ORDNANCE ASSOCIATION 
Mills Building, Washington 6, D. C. 


City, Zone, State 
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Simple approach to the complex! 


<CURME'E! fenton opasatote tl: 


offer superior metal properties 
-—eliminate machining and welding 


Now complex steel shapes, extruded in lengths up to directional physical properties 
fifty feet, make possible a radically different approach a fine internal finish. The 
to metal fabrication techniques. The nominal limita- pr 1 physical properties int 
tions are that the design fit within a twenty-two inch Intricate extrusions can be 
circumscribing circle—have a minimum of five square metals including ferritic or austenit 
inches in cross-sectional area. nium and other special purpose mater 
This flexibility makes it possible to extrude complete A twenty-four page brochure 
units—eliminating many welding and machining opera- trusions has just been pul 


} 


tions. The result: Genuine production savings. plete story on this exclusive 1 


And the Curtiss-Wright extrusion process, using Save time and money—how it 


24,000,000 pounds pressure, gives the metal non- ties in the metals used rite for it today 


DIVISION 


CURTISS-WRIGHT ) METALS PROCESSING 


CORPORATION 


83 GRIDER STREET BUFFALO 16, NEW YORK 
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You’re so right, Mr. Feeney 


... the proper selection is very important! 


and similarly so with valves for a critical service. They 
XB GLORE VALVES: 6000 pound valves : 
designed for high pressure gas service 
and low temperature service. Exclusive formance, meet productive requirements and allow complete 
design concept for repetitive bubble-tight 
seal employing the use of Kel-F 


too, must “fit”. Their application must offer trouble-free per 


safety of operation. PACIFIC’S complete line of stainless steel 
and carbon steel valves are quality products engineered to fit 
critical service requirements whether it is for high pressure 
gas service, ultra-low temperature service or services requiring 
the handling and storage of liquid propellants. With an 
abundance of valve types, sizes and pressure series to choose 
from, PACIFIC can furnish you with dependable valves to fit 
that particular service you have in mind. 


but that’s only part of the story! 


Y-GLOBE VALVES: For the efficient han- 
dling of liquid propellants where maxi- a iainis . . . 
mum flow, minimum pressure drop and facilities for the cleaning and processing of valves and equip- 


bubble-tight seal is required ment for LOX service and similar applications. The many 
users of PACIFIC valves are learning what this means to 
tight production schedules and PACIFIC’s ability to meet 
customer specifications for critical valve performance. This is 


PACIFIC also maintains government approved laboratory 


the same type of convenient, efficient service you may expect 
the next time you specify PACIFIC. 


VALVES, INC. 
GATE VALVES — Figure No. 8550LOX 3201 Walnut Ave. 7 
Efficient low cost valves designed for the Long Beach, California 


transfer and storage of low temperature 





liquids. Normalizing column lends to effi- 
ciency at extremely low temperatures 
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Armament Technology 





This section of ORDNANCE contains selected papers on armament technology presented at 
meetings of Technical Divisions and Sections of the American Ordnance Association 
and contemporary articles on armament research, development, manufacture, and field use 





saga of the Light Tank 


Thirty years of development for the armored reconnaissance vehicle 





CONTENTS 
ARMAMENT TECHNOL 
SECTION 


Saga of the Light Tank 
Robert W. and 
Forsyth 


John P 


Missile Management 
G. P. Pehrson 
were Electronic ( omponents 


165 
Lieut. Col. J. 8. Lambert 


ss by the 
! 
rs until the 
’ , Carrier Weapons Handling 
first round of 1¢ n 
Leo Steinhardt 
conflict, victory went to the technician 


and the 





revolutionary 
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photo, Col 


37-mm. gun (Army photo Ml combat car foreshadowed WW II light tank 


M3AI1 light tank with 





lhevy both weig! 


1 +1 
probably 


tank | 


que stions as to ts aluc 


k or the au 


battle tan 
Most can grasp 


tank to 


eapon 


in battle 


armor when on the d ( I . 
pr I Intantry, 


break through ana | Sl 
armored torces hou inte as expressed 11 
course airborn torces re | 1922, Army Ordna Mo2Ar 
issault support and an antitank not directed to develop a ligt Variation 
1 for an airborne nk ul Untortunatel 
tanks so light 


thus the need I 
CIM ric 


gun could be transported by glider (Army photo 





The M22 tank with 37-mm 


£ 
—— 











The 1942 MS5AI1 lig tank still had 37-mm. gun Army photo By 1951 a 76-mm. gun was used on the M41 tank 





main gun, the 


irmor ot one incn 
reflected the demand 


1d Was powcr } ho ) 
radial vaso I I I I rid W if 


mm) Luc \ 
is designed for air transportability (photo, Aircraft Armaments, Inc 





192, now being evaluated 


The 76-mm.-gun tank 








The M24, armed with a 75-mm. M6 gun and concentric recoil mechanism, was 
the final light tank development of World War II (photo, General Motors 


f thrust-stabilized 
tent warhea 


} 


1 
make it practic ible 


horsepowe p As a possibility meriting considera 


In 1945. unique ross-drive transmission com tion in the immediate future, the 


i chronologi ie functions of an automatx loyment of an in-turret-loadiag re 
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Principal characteristics of light tanks from 1935 through 195 
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Missile Management 


There were many problems involved im organizing the resources of 
the military departments and of American industry to develop the 


Polaris fleet ballistic missile system within the scheduled time 


G. O. Pehrsor 





Hil scope ( itent ne. 1 { the n rm ni n 


importantly, complex inter en zis a for of tne tended patrol. Medica 


dependencies ot the many parts oe dos : eS ee ‘ gineering consideration 
parts ot the tota 
must be generally sensed as a To attain 


the total Fleet Ballistic Missile Pro iaitoae — ' tant 


understanding ot how it 





igh purpose. We 
, 
this progran 
Streny 
a | 
Phey ran 
SUDMATING 


procedures des 


Navy 
probiem of creating a new mulitar ustr n In ratories to the 


ipability in a shorter period of ti t st in dratty shipyards. There are 


! 1 j 1 ; 7 " ' } 
our total detense than has ever been attempted bet I , If any, helds of Knowledge in the 


| 
the deter under nonmobilization conditiot physical sciences which are not being 


nevitable re complete military capability mea tapped tor some contribution to this 
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Klectronic Components 


Before the performance goals set by the Air Force can be 
reached and the required items designed, considerably mor 


information must be obtained on the properties of materials 
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Carrier Weapons Handling 


The Navy is meeting the challenge of conducting attack and defensive 
missions with increased speed and reduced warning time by integrating 


the tactical and logiste factors involving weapons, aircraft, and ships 
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The following companies have shown by their interest in the design and production of ordnance that they 
to serve the United States through industrial preparedness for national security and peace 
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General Electric’s Heavy Military Electronics Dept. 
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